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Two-temperature  hot  water  for  Dobbs  House, 
Frar^klin  Park,  III.,  world's  largest  independent 
airline  caterer,  is  provided  by  A.  O.  Smith- 
Burkay  water  heating  system.  See  page  69. 
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FORCED  DRAFT  TYPES 
600,000  to  31,500,000  BTU/hr 


POWER  PRESSURE  TYPES 
560,000  to  4,300,000  BTU/hr 


RAY  LEADS  IN  ACCEPTANCE  AND  SERVICE 


Ray  is  world  leader  in  supplying  low-cost,  efficient  combination  gos-oil  burners  for  industrial  and  com¬ 
mercial  needs.  Each  installation  is  backed  by  nation-wide  Ray  local  dealer  service,  assuring  reliability 
and  continuous  performance.  Also  available  in  straight  gas  models.  Send  for  catalog  data  for  your  files. 


BURNER  COMPANY 


1301  San  Jose  Avenue,  San  Francisco,  California 
629  Grove,  Jersey  City,  New  Jersey 


Here  are  the  steam  traps 
designed  especially 
for  heating  systems .  .  . 


Engineered  for  low  pressure 


intermittent  service  where  large  amounts 


of  air  accumulate  while  steam  is  off 


HOW  ARMSTRONG 
O.  F.  &  T.  TRAPS  WORK: 


When  steam  is  turned 
on,  it  pushes  air  through 
the  wide  open  thermic 
vent  and  trap  discharge 
valve  at  full  differential 
pressure  between  supply 
and  return  lines.  Con¬ 
densate  formed  by  in¬ 
coming  steom  goes  right 
through. 


As  steam  reaches  open 
float,  thermostatic  vent 
closes.  Float  fills  with 
'  steam  and  rises  to  close 
trap  valve.  Residual  air 
and  CO2  escape  through 
fixed  vent  at  steam  tem¬ 
perature. 


Advantage* 
to  the 
user: 


Armstrong  O.F.&T.  Traps  make  it  possible  for  heating  systems  to 
deliver  the  efficiency  they  were  designed  to  deliver.  They  are  ideal 
for  low  pressure  unit  heaters,  pipe  coils  and  standing  radiation. 

BIG  AIR  HANDLING  CAPACITY — Thermic  vent  handles  large 
amounts  of  air  in  system  when  steam  is  turned  on.  Fixed 
vent  handles  normal  air  in  system. 

NO  STEAM  LOSS — Stainless  steel  valve  is  water  sealed,  is  not 
damaged  by  dirt  or  scale,  cannot  develop  steam  leaks. 
CONDENSATE  AND  AIR  REMOVED  AT  STEAM  TEMPERATURE — 
No  opening  lag. 

LONG  LIFE — All  working  parts,  including  open  float,  are 
stainless  steel.  Bodies  and  caps  designed  for  250  psig  oper¬ 
ation.  Open  float  cannot  collapse. 

MINIMUM  MAINTENANCE — Simple,  proved  design  and  high 
quality  materials  assure  trouble-free  service. 

LOW  COST — Mass  production  methods  permit  high  quality 
at  low  cost. 

EASY  INSTALLATION — Horizontal,  straight-through  pipe  con¬ 
nections,  conventional  sizes. 

MINIMUM  CALL-BACKS — Nothing  to  stick  or  clog.  Unaffected 
by  ordinary  dirt. 

UNCONDITIONALLY  GUARANTEED  TO  SATISFY  THE  USER. 


Advantage* 
to  the 
contractor: 


Armstrong  Machine  Works 

8468  Maple  St.,  Three  Kivers,  Mich. 


Please  send  me:  □  O.F.&T.  Trap  Bulletin  No.  775;  □  Unit  Heater  Bulletin  No.  801. 


Name 


•ULLfTtN  NO.  m  tULlfTIN  NO.  Ml 

U*e  the  cowpon  ot  right  to  get  the*e 
heipfel  belMett  No.  775  de*cribe« 
O.P.&T.  tro|N  fetly.  No.  tOI  teilt  hew  to 
«e(ecl  .Rrage  tor  dreiaieg  enit  heeler*  ie- 


Company 


Address 


State 


Zone 


OUR 

CHALLENGE 

STANDS! 


Take  a  good  look! 


It’s  easy  to  see  why  our  challenge  stands:  Anything  that  can  he  made  of 
steel  sheets  can  he  made  of  Wheeling  SOFTITE  Galvanized  Steel  Sheets. 
SOFTITE  will  not  flake  or  peel!  Let  us  show  you  how  this  modern  galvan¬ 
ized  sheet  can  help  you  do  a  better  job . . .  and  do  it  easier!  Wheeling 
Steel  Corporation,  Wheeling,  West  Virginia. 


WHEELING  STEEL  CORPORATION  •  IFS  WHEELING  STEEL!  District  Sales  Offices  at  Atlanta,  Boston,  Buffalo, 
Chicago,  Cincinnati,  Cleveland,  Detroit,  Houston,  New  York,  Philadelphia,  St.  Louis,  San  Francisco,  'Wheeling 
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HIGH  SPOTS 

SOME  CHANGES  OUR  READERS  WILL  FIND  USEFUL  .... 

I  Several  changes  in  physical  make-up  and  arrangement  of  Air  Conditioning, 
Heating  and  Ventilating  have  been  made.  They  are  designed  to  make  a  useful 
periodical  more  easy  to  use: 

^  Important  feature  articles  are  now  listed  on  the  front  cover.  This  enables 
the  reader  to  spot  those  in  which  he  is  most  interested  and  to  locate  them  imme¬ 
diately. 

#  The  New  Literature  department  is  now  fully  illustrated.  A  more  attractive, 
streamlined  arrangement  of  items  permits  review  of  its  entire  contents  more 
rapidly,  with  spotting  in  a  matter  of  seconds  of  those  catalogs  or  bulletins  the 
reader  wants. 

I  The  reader  will  find  the  popular,  time-saving  Ad-Digest  department  printed 
in  bigger,  more  legible  type,  on  white,  instead  of  yellow,  paper.  Inclusion  of  two 
easy-to-use,  pre-paid  inquiry  cards  is  now  a  permanent  feature. 

^  Redesign  of  the  inquiry  card  facilitates  its  use  to  (1)  Bring  the  reader  more 
information  on  items  covered  in  News  of  Equipment  and  Materials  department; 
(2)  Notify  manufacturers  and  others  of  those  catalogs  and  bulletins,  reviewed  in 
New  Literature,  that  the  reader  wants;  (3)  Speed  inquiries  about  advertisements 
in  the  issue;  and  (4)  Order  books  on  air  conditioning,  heating,  ventilating,  piping, 
and  plumbing,  published  by  The  Industrial  Press. 

^  With  staple-less  binding,  the  magazine,  when  opened,  stays  open  at  any  page. 

This  the  reader  will  find  of  particular  convenience  when  using  material  on  any 
one  page  for  a  length  of  time  or  if  he  is  interrupted  in  the  middle  of  an  article  and 
has  to  lay  the  magazine  down.  Further,  those  readers  who  regularly  tear  out  and 
file  articles  for  reference  need  no  longer  wrestle  with  staples.  Pages  tear  out  quite 
easily.  The  best  method  is  to  open  to  the  page  to  be  tom  out.  Press  the  binding 
absolutely  flat.  Then  tear. 

^  The  Data  Sheet  and  Detail  Sheet  will  be  printed  each  month  on  blue  stock, 
thus  readily  located  without  resort  to  the  Table  of  Contents.  Each  is  scored  for 
easy  separation  from  the  magazine  for  filing  purposes. 


^  Juxtaposition  of  the  News  of  the  Month  and  Briefly  Stated  departments 

accomplishes  two  things:  News  of  significance  to  engineers  may  quickly  be  found 
near  the  front  of  the  magazine  and  scanned.  The  growing  Briefly  Stated  depart¬ 
ment,  moved  to  the  back,  now  has  adequate  space  to  cover  the  dozens  of  items 
that  appear  monthly  on  the  doings  among  the  engineers,  contractors,  and  manu¬ 
facturers:  their  business  matters,  associations,  and  personnel. 


h  No  change  is  made  in  basic  policy.  Air  Conditioning,  Heating  and  Ventilating 
continues  its  coverage  of  the  fields  of  air  conditioning,  heating,  ventilating,  piping, 
and  plumbing,  selecting  that  which  is  most  useful  to  the  designing  and  specifying 
engineer  in  these  fields. 
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In  bowling  alleys  and  banks, 
bakeries  and  beauty  parlors. 


You'll  find 


The  popularity  of  bowling  has  iiurcasccl  so  sliarply  in  recent  years  that  today  more 
Americans  actively  participate  in  bowling  than  in  any  other  indoor  sport.  Air-con¬ 
ditioned  alleys  have  made  it  possible  lor  bowlers  to  enjoy  the  game  the  year  round. 


genetrori 

SUPER-DRY 

REFRIGERANTS 

Appro  ved!  A  ccepted! 
Preferred! 

In  thousands  of  applications,  you’ll  find 
"Genetron”  refrigerants  filling  the  air- 
conditioning  and  refrigeration  needs  of 
modern  America.  “Genetron”  refriger¬ 
ants  offer  unexcelled  purity  and  dryness 
. . .  and  their  strict  cjuality  specifications 
are  consistently  bettered  in  production. 
Leading  equipment  manufacturers, 
refrigeration  engineers  and  air-condi¬ 
tioning  and  refrigeration  wholesalers 
approve,  specify  and  recommend  them. 
1  hey  know  they  can  always  count  on 
“Genetrons”  for  dependable,  trouble- 
free  service. 

“Genetron”  Super-Dry  Refrigerants 
are  available  from  wholesalers  every¬ 
where,  coast  to  coast.  See  your  whole¬ 
saler.  Insist  on  “Genetron”! 

genetron  11  orange  laiel  cclf 

TRICHLOROMONOFLUOROMETHANE 

genetron  12  white  iaiel  ccbFi 

DICHLORODIFLUOROMETHANE 

genetron  22  green  label  cncifs 

MONOCHLORODIFLUOROMETHANE 

genetron  113  purple  label  cjClF] 

TRICHLOROTRIFLUOROETHANE 

genetron  Il4a  blue  label  C3CI2F4 

DICHLOROTETRAFLUOROETHANE 


led 


hem  ca 


40  Rector  Streot,  Now  York  6,  N.Y. 


GENERAL  CHEMICAL  DIVISION 


Air-conditioning  is  a  “must"  inside  bank 
vaults,  nuiscum  and  library  storage  rooms 
and  other  areas  where,  for  security  reasons, 
there  are  no  windows  or  little  air  circula¬ 
tion.  Precise  control  of  temperature  and 
humidity  also  protects  important  records 
against  atmospheric  variations. 


Modern  baking  is  a  highly  mechanised  oper¬ 
ation— far  removed  from  grandma’s  oven. 
In  this  photo,  crackers  |X)ur  from  the  deliv¬ 
ery  end  of  an  automated  travelling  oven. 
.\ir-conditioning  is  used  in  large  commer¬ 
cial  bakeries  torlay  to  control  temperature 
and  humidity  and  for  employee  comfort. 


It  gets  pretty  hot  under  a  hair  dryer— even 
xi'ith  air-conditioning.  And  the  girls  like  to 
enjoy  having  their  hair  done.  'I'hat's  why  so 
many  beauty  parlors  are  so  well  air-condi¬ 
tioned.  It  lienefits  customers  .  .  .  employees 
. .  .  and  owners! 
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WASHINGTON  OVBRTONBS 

by  LORINe  F.  OVERMAN 


•  The  tug  of  war  between  “spenders”  and  “budget-balancers”  continues  to  be  a 
major  overtone  as  the  86th  Congress  enters  its  Spring-Summer  sessitMi. 

Typical  is  the  hassle  over  the  omnibus  housing  Ull,  a  measure  which  sends  its 
overtones  into  the  very  pocketbooks  of  those  in  the  heating,  vmtilating  and  air- 
omditioning  industries. 

•  At  presstime  for  this  column,  a  6-6  vote  by  the  House  Rules  Ownmittee  had 
blocked  eff(Mts  to  send  the  Senate-passed  bill  (S  57)  to  the  floor  of  the  House. 

This  action — unless  a  committeeman  later  changes  his  vote — duplicates  condi¬ 
tions  whidi,  during  the  85th  Congress,  resulted  in  defeat  of  the  measure.  At  that 
time,  a  two-thirds  majority  vote  was  required  for  passage. 

House  version  of  bill  is  considered  a  $2.1 -billion  measure  by  proponents; 
a  $5.8-billion  measure  by  those  who  oppose.  Difference  is  due  to  public  housing 
provisions.  These  would  reactivate  a  1949  authorization  for  810,000  units,  some 
400,000  of  which  have  been  CMistructed  or  are  under  contract. 

Present  subsidies  permit  only  145,000  additional  units  at  an  annual  rate  of 
35,000  units,  but  oppMients  feel  that  authorizing  an  additional  number  would 
merely  be  the  signal  for  a  move  to  provide  matching  financing. 

Budgeteers  favor  continuing  FHA  authorizations,  but  would  limit  some  of  the 
proposed  fringes — urban  renewal  and  slum  clearance,  new  program  of  housing  aid 
for  the  elderly,  expansicMi  of  military  and  farm  housing  programs,  increases  in 
special  assistance  and  secondary  mortgage  programs  of  the  Federal  Naticmal  Mort¬ 
gage  Association,  and  additicmal  aid  to  cooperative  housing. 

•  Federal  aid  to  schools  was  also  up  for  discussion  at  press  time.  Subcommittee 
of  House  Education  and  Labor  Committee  voted  to  approve  a  bill  (HR  22) 
authorizing  $l.l-billi(Mi  annually  for  four  years  for  school  construction  and 
teachers’  salaries. 

Before  acting  favorably  on  its  $4.4-billion  measure,  the  subcommittee  rejected 
two  other  proposals.  One,  an  Administration  measure,  would  authorize  Federal 
aid  of  $2-billi(m  over  a  25-year  period;  the  other,  by  Rep.  Lee  Metcalf  (D.-Mont.), 
would  provide  $  11.4-billion  in  aid  to  states  during  the  next  four  years. 

•  New  questicms  of  interest  to  the  air-conditioning,  heating,  ventilating  and 
plumbing  industries  will  be  included  in  the  1960  census  of  population.  Among 
the  first-timers: 

There  will  be  questicxis  about  air-conditicming,  home  food  freezers,  washing 
machines  and  dryers,  telephones,  fuel  used  for  heating  water,  sources  of  water 
supply,  and  method  of  sewage  disposal. 

Omitted  from  the  ’60  census  will  be  several  questicms  asked  in  1950.  These 
concerned  kitchen  sinks,  mechanical  refrigeration,  and  electricity.  Since  these 
items  are  now  considered  as  standard  equipment,  the  new  questicms  will  be  sub¬ 
stituted. 

•  A  new  first-quarter  record  for  private  home-building  starts  has  been  reported 
by  the  Department  of  Labor.  The  quarter’s  total  of  295, (XX)  houses  and  apartment 
units — 288,2(X)  privately  owned — was  37%  above  the  first  three  months  of  1958. 
The  seas(Mially  adjusted  rate  for  private  housing  was  up  42%. 

The  adjust^  annual  rate  for  March  was  1,390,000,  OMnpared  with  rates  of 
1,320,(XX)  in  February,  and  1,350,000  in  January.  Actual  housing  starts  in  March 
totall^  120,0(X),  or  46%  above  March  of  1958. 

Outlook  for  home  building  is  still  considered  favorable,  assuming  that  housing 
legislation  is  provided  promptly  to  continue  FHA  and  VA  mortgage  insurance 
programs. 

(Continued  on  page  8) 
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When  you  need 


axial 

flow 

fans 

for 

exhaust 
of  fumes 
and 

vapors... 


FOR 

STANDARD  AIR 
CORROSIVE  GASES 


1  ELEVATED  TEMPERATURES 

1 

1 

Specify  Westinghouse  Tubeaxial  Fans 
complete  with  motor  and  V-Belt  Drive 
ready  for  "in-line”  mounting  in 

1  duct  or  stack 

1 

1 

1 

1 

Call  your  nearest  Sturtevant  Division  Sales  Engineer, 
or  write  Westinghouse  Electric  Corporation, 

Dept.  E-4,  Hyde  Park,  Boston,  Massachusetts. 

_ 4 - ■*' 

- -  you  CON  Bt  SURE...if  rrii 

Headquarters  at  Hyde  Park,  Mass.  •  Plants  at  Hyde  I 

Park  •  LaSalle,  Illinois  •  Berkeley,  California  ^ 

J-80641-R1 

^  Westinghouse 

t 

WASHINOTON  OVERTONES  (Continued  from  page  6) 

0  Air-Conditioning  and  heating-ventilating  people  concerned  with  Defense  Depart¬ 
ment  business  may  be  affected  by  a  new  uniform  specification  for  procuring 
engineering  drawings  and  associated  lists  for  use  by  military  forces! 

The  new  uniform  specification  (MIL-D-70327),  will  replace  in  whole j  or  in 
part,  158  specifications  previously  used  by  military  departments.  of  the  new 
spec  is  mandatory  in  preparing  drawings  for  military  departments  and  their 
contractors. 

Copies  of  the  specifications  will  be  available  to  contractors  through  military 
contracting  officers,  and  copies  of  a  related  new  standard  covering  types  and  defini¬ 
tions  of  engineering  drawings  (MIL-STD  7)  may  be  purchased  from  the  Superin¬ 
tendent  of  Documents,  Government  Printing  Office,  Washingtcm  25,  D.C. 


•  The  Federal  Reserve  Board’s  index  of  industrial  production  rose  daring  March 
to  147%  of  the  1947-49  average — a  new  record  two  points  above  the  pre-recession 
high  of  145%  in  August,  1957.  FRB  also  revised  the  February  figure  upward  to 
146% — 1%  above  the  preliminary  estimate. 

Continuation  of  the  trend  during  the  second  quarter  is  anticipated,  although 
forecasters  are  not  so  certain  about  the  third  period. 

•  Among  the  new  and  increasing  uses  for  blowers  and  fans  is  the  Army’s  new 
five-part  Pentadome — an  85  ft  high  missile  maintenance  shelter  supported  entirely 
by  air  pressure  and  constructed  of  vinyl-coated  nylon. 

The  unit  consists  of  a  main  dome  150  ft  in  diameter  and  85  ft  high,  and  four 
smaller  domes  measuring  100  ft  across  and  50  ft  high.  The  only  support  is  air 
pressure,  maintained  by  electric  blowers. 

The  Army  explains  that  tKe  Pentadome  was  developed  primarily  as  a  missile 
inspection  area,  but  that  it  may  also  be  used  for  depot-type  storage  and  temporary 
shelters  for  radar  and  similar  equipment.  Deflated,  the  skin  could  be  stored 
indefinitely. 


•  A  new  type  of  cost-plus-incentive-fee  contract  which  may  set  a  pattern  for 
future  defense  dealings  has  been  completed  by  the  Navy.  The  new  system,  now 
in  use  on  some  plane  contracts,  provides  rewards  for  exceeding  performance  tar¬ 
gets,  as  well  as  the  penalties  required  in  the  past  for  defaulting. 

•  Because  of  the  importance  of  water  to  their  industries,  heating,  ventilating  and 
air-conditioning  people  will  find  significance  in  plans  to  form  a  select  committee 
to  make  a  broad  study  of  national  needs  as  projected  to  1980. 

The  committee,  according  to  present  plans,  would  consist  of  representatives 
from  four  standing  committees  of  the  Senate — Interior  and  Insular  Affairs,  Public 
Works,  Interstate  and  Foreign  Commerce,  and  Agriculture  and  Forestry. 

A  report  recommending  formation  of  the  select  committee  observes:  “A  con¬ 
servative  estimate  of  the  water  required  by  1980  is  based  on  an  assumed  popula¬ 
tion  of  about  210  million,  and  only  a  moderate  increase  in  per  capita  use.  Even 
this  estimate  calls  for  a  50%  increase  in  water  supplies  now  available.  Other 
estimates  are  that  by  1980,  water  needs  will  increase  by  250%.” 

•  Attracting  a  wider  audience  of  architects,  consulting  engineers,  and  other  speci¬ 
fiers  and  buyers  of  both  refrigeration  and  air  conditioning  will  be  the  purpose  of  a 
conference-type  sessicm  to  be  held  in  conjunction  with  the  11th  ARI  Exposition 
in  Atlantic  City  in  November. 

Details  of  the.  conference,  featuring*  outstandings  Speakers  on  air  conditioning 
and  refrigeration,  will  be  worked  out  by  a  subcommittee  consisting  of  P.  M. 
Augenstein,  Airtemp  Div.,  Chrysler  Corp.;  M.  M.  Lawler,  Worthington  Corp.; 
and  R.  K.  Serfass,  Westinghouse  Electric  Corp. 


8 


MAY,  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


SELF-FLUXING  ACTION 
OF  4-D  WROUGHT  IRON 
CONTRIBUTES  TO 
SOUND,  DURABLE  WELDS 


1 


In  electric  welding,  also  reduce  the  current  slightly.  With  oxy-acetylene  welding,  a  neutral  flame  is  best. 


Two-Component  Material— 4-D  Wrought  Iron  consists 
of  two  distinctly  different  components:  high  purity  iron 
base  metal  and  glasslike  iron  silicate.  The  fluxing  action 
of  the  silicate  protects  the  base  metal  during  heating.  This 
enables  welders  to  easily  produce  sound,  durable  welds. 

Melting  Characteristics— Each  of  4-D  Wrought  Iron’s 
two  com|)onents  has  its  own  fusion  tem{)erature.  The 
siliceous  material  melts  first  (21()0°-2200°F),  several  hun¬ 
dred  degrees  before  the  iron  (2730°F).  But  don’t  confuse 
the  fluxing  of  the  iron  silicate  with  melting  of  the  actual 
base  metal.  Just  continue  heating  until  the  iron  fuses. 

Welding  Processes — 4-D  Wrought  Iron  Pifie  may  be 
easily  joined  through  a  number  of  commonly  used  welding 
processes:  forge  welding,  electric  resistance  welding,  oxy- 
acetylene  welding,  electric  metallic  arc,  electric  carbon 
arc  and  submerged  arc  welding,  and  bronze  welding. 

Welding  Procedures — Weld  slowly  enough  to  allow  the 
siliceous  material  to  float  out  of  the  weld.  Avoid  unneces¬ 
sary  rubbing  or  agitation  of  the  molten  metal.  It  causes 
formation  of  oxides  which  may  be  trap|x;d. 


Fittings  Available — 4-D  Wrought  Iron  welding  fittings 
for  pipe  are  available  in  a  complete  range  of  sizes,  including 
bends.  Van  Stone  welding  stubs,  reducing  nipples,  tees, 
crosses,  and  caps.  Fabricators  in  many  cities  produce  4-D 
Wrought  Iron  welding  fittings. 

Bonny  Forge  and  Tool  Works,  Allentown,  Pa.;  Heat  and 
Power  jOorp.,  Baltimore,  Md.;  Ladish  Company,  Cudahy, 
Wis.;  Midwest  Piping  and  Supply  Company,  St.  Louis,  Mo.; 
Taylor  Forge  and  Pipe  Works,  Chicago,  III.; and  Tube  Turns, 
Inc.,  Louisville,  Ky.,  manufacture  extensive  lines  of  4-D 
Wrought  Iron  welding  fittings. 

Write  for  comprehensive  welding  booklet:  A.  M.  Byers 
Company,  Clark  Building,  Pittsburgh  22,  Pennsylvania. 


BYERS  4-D  WROUGHT  IRON 
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TUBULAR  AND  FLAT  ROLLED  PRODUCTS 

ALSO  AMBALLOY  ELECTRIC  FURNACE  STEELS 
AND  PVC  PIPE.  SHEET  AND  ROD  STOCK 

Corrosion  costs  you  more  than  Wrought  Iron 
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NEWS  OF  THE  MONTH 


RADIANT  TEST  ROOM 

simulates  large  glass-walled  building  to  test  per¬ 
formance  of  manufacturer's  radiant-acoustical  ceiling. 

A  test  room  to  answer  the  queries  of  architects  and 
engineers  on  the  ability  of  a  radiant  heating  system  to 
produce  comfort  in  a  room  with  a  large  outside  glass  wall 
has  l)een  built  by  Airtex  Corp.,  Chicago,  Ill.  The  results 
of  tests  conducted  in  the  facility  open  new  uses  for  radiant 
heating  in  modern  construction,  the  company  states.  Be¬ 
fore  this  test  room  was  built,  it  is  stated,  no  data  were 
avialable  on  the  capabilities  of  radiant  heating  under  such 
conditions. 

Specific  design  of  the  room  was  specified  by  a  Chicago 
architect  who  asked  about  tbe  use  of  the  company’s  radi¬ 
ant-acoustical  ceiling  in  a  building  having  a  22-ft  high 
ordinary  glass  wall.  Conditions  were  set  to  simulate  con¬ 
ditions  in  the  proposed  building.  The  room  duplicated 
a  20-ft  wide  section  cut  out  of  a  much  larger  building. 
Ceiling  beigbt  adjacent  to  the  ordinary  plate  glass 

is  22  ft  high. 

Foil-faced  blanket  was  installed  on  the  sidewalls  to 
simulate  adjoining,  heated  spaces.  A  twelve-station  record¬ 
ing  instrument  reported  on  temperature  of  outside  air, 
room  air,  floor  surface,  glass  surface,  air  3  inches  from 
glass,  air  one  inch  from  floor,  supply  and  return  water 
of  the  ceiling  panels,  boiler  water,  and  supply  air. 


Test  room  wifh  radiant  ceiling. 


•  RESULTS— Heat  loss  from  the  test  room  was  approxi¬ 
mately  150  Btu  per  sq  ft.  An  average  room  would  have 
a  heat  loss  of  approximately  45  to  50  Btu  per  sq  ft,  it 
is  estimated.  Glass  surface  temperatures  in  the  test  room 
were  between  20  and  22  deg  F  above  the  theoretical  figure 
shown  in  ASHAE  Guide,  the  company  says.  The  major 
significance  of  the  findings,  according  to  Airtex,  is  that, 
with  a  relatively  warm  glass,  down  draft  off  the  windows 
is  markedly  minimized,  although  a  down  draft  still  exists. 
When  the  down  draft  hits  the  warm  floor,  it  eddies  back 
up  into  the  space,  thereby  eliminating  the  frequent  com¬ 
plaint  of  cold  feet  and  ankles,  caused  by  cold  air  flowing 
across  them.  Also,  the  higher  glass  surface  temperature 
enhanced  comfort  of  people  close  to  the  glass  because 
of  reduced  bodily  heat  radiation. 

TEN  FIRMS  SPONSOR 

BRI  Conference  on  Building  Illumination  to  clear 

misunderstandings  arising  from  new  lES  standards. 

The  considerable  difference  of  opinion  throughout  the 
building  industry  and  the  architectural  and  engineering 
professions  as  to  how  much  light  is  enough,  how  much 
is  too  much,  and  what  increased  lighting  levels  may  do 
to  building  design  and  engineering  bas  prompted  ten  na¬ 
tional  organizations  to  sponsor  a  Building  Research  In¬ 
stitute  Conference  on  Building  Illumination,  May  20  and 
21  at  the  Statler-Hilton  Hotel  in  Cleveland.  Ohio. 

New  levels  of  illumination  for  buildings  of  all  kinds 
proposed  by  the  Illuminating  Engineering  Society  have 
brought  forth  a  variety  of  questions  by  air  conditioning 
engineers,  architects,  school  officials,  electrical  contrac¬ 
tors,  and  fixture  manufacturers,  BRI  says.  To  give  the 
industry  and  its  professional  associates  an  opportunity 
to  voice  these  questions  and  get  some  definitive  answers, 
BRI  will  bring  to  the  platform  a  cross-section  of  speak¬ 
ers  from  all  fields  concerned,  including  an  internationally 
recognized  expert  on  daylighting.  Dr.  J.  W.  Griffith  of 
Southern  Methodist  University;  the  chief  of  the  bureau 
of  school  planning  for  California’s  Department  of  Educa¬ 
tion.  Charles  Dana  Gibson;  Robert  A.  Nevin,  chief  elec¬ 
trical  engineer  for  the  architectural  firm  of  Gargent,  Web¬ 
ster,  Crensbaw  and  Folley;  E.  J.  Benesch  of  the  New  York 
engineering  firm,  Syska  and  Hennessy,  and  many  others. 

•  SPONSORS— Also,  to  illustrate  graphically  the  levels  of 
lighting  under  discussion,  demonstrations  will  be  con¬ 
ducted  during  the  conference  at  the  General  Electric  Lab¬ 
oratories  in  Nela  Park,  Cleveland.  Firms  who  will  spon¬ 
sor  the  conference  are:  Columbia  Electric  and  Manufac¬ 
turing  Co.,  Spokane,  Wash.;  Day-Brite  Lighting,  Inc., 
St.  Louis,  Mo.;  General  Electric;  The  Edwin  F.  Guth  Co., 
St.  Louis,  Mo.;  Owens-Corning  Fiberglas  Corp.,  Toledo, 
Ohio,  Rohm  &  Haas  Co.,  Philadelphia,  Pa.;  A.  L.  Smith 

(Continued  on  page  12) 
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A  FUTURE  OF  FAULTLESS  SERVICE 


THE  CHASE  MANHATTAN 
BANK  BUILDING 
Ntw  York.  S.r. 

SKIDMORE.  OWINCS  & 

MERRILL 

archiiecls 

JAROS,  BAUM  &  BOLLES 
mechanical  enfineert 

TURNER  CONSTRUCTION  CO. 
general  contractor 

EUGENE  DUKLAUER.  INC. 
plumbing  contractor 

GLAUBER,  INC. 
wholesale  distributor 

AMERICAN  RADIATOR  AND 
STANDARD  SANITARY  CORE. 
plumbing  fixtures  manufacturer 


[M 


J.  ^11  of  New  York  s  crowded  financial  district  awaits  the 
completion  of  the  stunning  Chase  Manhattan  Bank  Building 
...another  COYNE  &  DELANY  installation... which  will 
provide  welcome  open  space,  light  and  air  through  its  2V^ 
acre  plaza  covering  two  city  blocks.  Rising  60  stories  without 
setback,  the  rectangular  glass  and  aluminum  tower  will 
house  15,000  workers  when  work  ends  in  mid- 1962.  The 
Chase  Manhattan  Bank  Building  is  in  every  sense  a 
pacesetter  for  future  lower  Manhattan  construction  and 
all  equipment  was  painstakingly  culled  before  specification. 

In  this  quality  project,  nearly  1,000 
DELANY  diaphragm  type  flush 
valves  were  selected  to  supply 
the  satisfying  and  unflagging 
service  that  has  made 

growing  name  in 
flush  valves ! 


-It? 


If 


r, 
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•  HI  III 


COYNE  &  DELANY  CO.  •  834  KENT  AVE.  •  BROOKLYN,  NEW  YORK 


IN  CANADA.  THE  JAMES  tOBEITION  CO.  LTD 
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News  of  the  Month  (Concluded  from  page  10) 


Iron  Co.,  Chelsea,  Mass.;  Thomas  Industries,  Inc.,  Ix)uis- 
ville,  Ky.;  and  the  Wakefield  Company,  Vermilion,  Ohio. 

The  unbiased  platform  provided  by  the  Building  Re¬ 
search  Institute  was  chosen  for  this  exchange  of  ideas  and 
opinions  among  all  factions  of  the  building  industry  and 
its  related  professions,  with  a  view  to  arriving  at  con¬ 
clusions  about  lighting  for  tomorrow’s  buildings  that 
would  reflect  the  needs  of  all  concerned.  Open  to  the  in¬ 
terested  public  as  well  as  to  BRI  members  and  guests,  this 
meeting  is  exf)ected  to  draw,  as  well,  persons  engaged  in 
the  operation  and  maintenance  of  hospitals,  schools  and 
institutions;  ophthalmologists  and  psychologists;  interior 
<lesign  and  decoration  specialists,  etc.  Complete  program 
information  and  registration  may  be  obtained  from  Har¬ 
old  Horowitz,  Technical  Secretary,  Building  Research  In¬ 
stitute,  2101  Constitution  Ave.,  Washington  25,  D.C. 

CONSTRUCTION  PEACE 

is  the  object  of  union-contractor  organization. 

Harvard  professor  is  named  impartial  chairman. 

Formation  of  Construction  Industry  Joint  Conference, 
Washington,  D.  C.,  was  announced  by  Dr.  John  T. 
Dunlop,  professor  of  economics  at  Harvard  University 
and  recently  named  impartial  chairman  of  the  Joint 
Administrative  Committee  of  the  Conference. 

The  new  organization  is  the  keystone  of  a  plan  adopted 
after  a  joint  meeting  of  general  presidents  of  national 
unions  engaged  in  the  construction  industry  and  execu¬ 
tives  of  national  associations  of  general  and  specialty 
contractors.  Affiliation  of  each  national  union  or  con¬ 
tractor  association  is  subject  to  its  own  decision  to 
affiliate. 

Stated  objective  of  the  Conference  is  to  promote  the 
welfare  of  the  building  and  construction  industry  in 
the  public  interest.  It  is  designed,  say  its  sponsors,  to 
preserve  and  to  promote  the  contract  system,  and  it 
seeks  improved  performance  and  productivity  by  con¬ 
tractors  and  workers. 

The  Conference  provides  a  continuing  forum  in  which 
labor-management  and  industry'  problems  not  subject 
of  existing  machinery  can  be  regularly  discussed  and 
every  effort  made  to  reach  constructive  and  equitable 
solutions. 

It  is  contemplated  by  the  founders  that  mutually- 
agreed-upon  methods  be  devised  to  insure  uninterrupted 
continuity  of  work  on  all  projects  and  contracts. 

ULTRASONIC  DISHWASHER 

halves  washing  and  drying  time  and  eliminates 

any  hand  cleaning.  Working  model  at  IRE  Show. 

lltrasonic  sound  waves,  on  the  order  of  40,000  cycles 
|)er  second,  alternately  compressing  and  decompressing 
tap  water,  are  utilized  in  a  dishwasher  unveiled  at  the  In¬ 
stitute  of  Radio  Engineers  Show  at  the  New  York  Coli¬ 
seum  by  Narda  Ultrasonics  Corp.,  Westbury,  L.  I.  The 
conventional  washing  and  drying  cycle  is  cut  in  half,  and 


stubbornly  clinging  food  particles,  which  formerly  had 
to  be  cleaned  off  by  hand,  are  removed. 

•  WORKING  MODEL  SHOWN — This  is  the  latest  achieve¬ 
ment  of  an  industry  whose  commercial  and  military  sales 
reached  $25  million  last  year,  a  volume  expected  to  double 
in  1959.  Not  yet  ready  for  the  market,  the  dishwasher 
displayed  was  a  working  model  which  the  company  ex- 
})ects  to  have  in  production  later  this  year.  Called  the 
Vanguard,  the  unit  is  a  mobile,  roll-around  unit  which 
can  be  plugged  into  any  110-volt  electric  outlet  and 
hooked  up  to  the  normal  household  plumbing  system.  It 
is  designed  to  oj>erate  with  normal  dishwashing  deter¬ 
gents  and  tap  water.  It  is  completely  automatic. 

The  40,000-cycle  sound  waves  alternately  compress  and 
decompress  the  water,  causing  myriads  of  small  vacuum 
bubbles  to  form  and  collapse  with  a  tremendous  force 
which  “blasts  off”  all  traces  of  contamination  from  the 
items  being  washed. 

l  ltrasonic  machines  are  used  for  hospital  and  military 
and  industrial  cleaning  and  degreasing.  One  new  use 
is  for  deaerating  boiler  feed  water. 

PLUMBING  CODE  REVISIONS 

needed  in  many  areas  to  cope  with  new  chemical 

laboratory  installations,  sanitary  engineer  says 

Most  plumbing  codes  need  to  be  studied  by  a  compe¬ 
tent  code  committee  and  those  paragraphs  or  sections 
governing  chemical  laboratory  installations  brought  up 
to  date,  according  to  Homer  Yetman,  writing  in  the 
American  Society  of  Sanitarv  Engineering’s  News  Letter. 

Mr.  Yetman  has  inspected  quite  a  number  of  chemical 
laboratory  plumbing  installations  recently,  in  both  indus¬ 
trial  plants  and  schools.  The  drainage  and  vent  systems 
seemed  to  run  from  one  extreme  to  the  other,  he  says, 
probably  because  of  different  code  requirements.  Many 
combination  waste  and  vent  systems  were  such  in  name 
only,  he  said,  as  no  provision  in  venting  has  been  made 
to  balance  the  system  by  equalizing  the  atmospheric 
pressure  at  all  points. 

•  REPORTS  HEAVY  DAMAGE— In  some  installations,  Mr. 
Yetman  observed,  leaks  of  corrosive  fluids  and  gases 
had  destroyed  floors,  walls,  and  ceilings,  as  well  as  some 
heavy  structural  members.  In  a  large  building,  a  small 
testing  laboratory  using  corrosive  acids  had  been  installed 
on  one  of  the  up|>er  floors  several  years  after  the  building 
was  built.  Because  the  plumbing  code  did  not  make  the 
use  of  a  proper  size  neutralizing  basin  mandatory,  he 
states,  none  was  installed.  The  results  were  that  the 
original  Durham  system  stack  and  a  large  portion  of 
the  vent  pipes  were  completely  destroyed  in  a  short  time 
by  the  corrosive  fumes  and  w'aste  matter. 

An  increase  in  chemical  laboratory  Installations  is 
predicted  because  of  many  current  developments  in  in¬ 
dustry.  Mr.  Yetman  suggests  that  the  ASSE  Code  Com¬ 
mittee  give  the  matter  of  code  revisions  its  immediate 
attention  and  prepare  guide  suggestions  for  local  plumb¬ 
ing  code  committees  to  use  in  amending  their  codes. 


12 


MAY,  1959,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


This  unretouched  photograph  shows 
what  con  happen  to  o  storage  water 
heater  lining  of  ordinary  cement  under 
normal  service  conditions.  Cracking 
and  chipping  expose  the  steei  plates  to 
rust  and  corrosion.  This 
cannot  happen  with  properly 
applied  Pre-Krete. 


Of  course 

you  can  line  a 
steel  storage  water  heater 
with  ordinary  cement .  .  . 


but  here  are 


Applied  Pre-Krete  forms  a 
chemically  inert,  strong  and 
lasting  lining  on  the  interior  of 
open  or  closed  steel  vessels. 
Pre-Krete  imparts  no  flavor  or 
discoloration  to  water  and  is 
completely  nontoxic. 


4  good  reasons  why 


P-K’s  are  lined  with 


1.  Pre-Krete  wont  crack 

2.  Pre-Krete  won't  chip 

3.  Pre-Krete  gives  longy  durable  protection  against  rust  and  corrosion 

4.  Pre-Krete  withstands  water  temperatures  up  to  900°  F. 


Storage  water  heaters  built  by  P-K  and  factory-lined  with 
PRE-KRETE  are  fully  guaranteed  on  workmanship  and  mate¬ 
rials.  On-the-site  lining  is  also  available  through  P-K’s 
network  of  franchised  applicators,  who  use  Pre-Krete 


exclusively.  Get  the  whole  story  of  why  you  gain  immediate 
and  lasting  benefits  by  specifying  P-K  Storage  Water 
Heaters.  Ask  for  Catalog  Number  19.  Write  to  Patterson- 
Kelley,  1105  Linton  Street,  East  Stroudsburg,  Pennsylvania. 


Paffferson  ffeffey 

Water  Heater  Division 

storage  water  heaters  •  instantaneous  heaters  •  convertors  •  water  to  water  exchangers 
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^cien  tific 

•  An  important  forward  step  in  the  development  of  thermoelectric  materials  for 
the  direct  conversion  of  heat  into  electricity  at  high  temperatures  has  been  made 
by  scientists  at  Westinghouse  Electric  Corp.’s  Research  Laboratories,  in  Pittsburgh, 
Pa.  They  have  developed  a  thermoelectric  material — the  most  efficient  of  its  type 
yet  discovered — for  use  in  the  temperature  range  from  850  to  1500  deg.  F. 
The  new  semiconductor  material,  designed  solely  for  thermoelectric  purposes,  is 
a  three-element  compound  known  as  indium  arsenide  phosphide.  It  is  prepared  by 
chemically  ccmibining  high-purity  indium  with  equally  pure  arsenic  and  phos¬ 
phorus.  Development  of  the  material  fills  a  gap  in  the  substances  which  up  to 
now  have  been  available  for  thermoelectric  power  generation.  It  is  expected  to 
find  immediate  use  in  thermoelectric  devices  operating  at  temperatures  well  above 
those  previously  considered  practical.  Properties  of  the  new  material  were  described 
on  March  30  in  a  technical  paper  read  before  a  meeting  of  the  American  Physical 
Society  at  Massachusetts  Institute  of  Technology,  Cambridge,  Mass.  The  paper 
was  presented  by  Dr.  Raymond  Bowers,  Westinghouse  research  physicist,  who 
conceived  and  devel(^)ed  indium  arsenide  phosphide  with  the  collaboration  of 
Drs.  R.  W.  Ure,  Jr.,  A.  J.  Cornish,  and  J.  E.  Bauerle,  also  of  the  Westinghouse 
Research  Laboratories. 

•  Mineral  and  water  conservation  are  two  major  gains  of  new  waste-disposal 
process  invented  by  Drs.  Harold  B.  Gotaas,  dean  of  Northwestern  University’s 
Technological  Institute,  and  William  J.  Oswald,  University  of  California.  Process 
consists  of:  (1)  treating  sewage  in  commercial  or  industrial  treatment  ponds  by 
methods  developed  by  the  Carnegie  Institution  of  Washingkm  and  others;  (2) 
growing  algae  in  ponds  to  retrieve  minerals  taken  from  farm  soil  by  food  crops 
and  ccmtamed  in  sewage;  and  (3)  after  growing  period  is  over,  separating  algae, 
humus,  and  water  in  settling  chambers  at  ponds’  exit  ends.  Algae  are  harvested 
and  dried  to  granular  form  for  use  in  animal  feeds.  Humus  or  sludge  is  used 
for  adding  body  to  soil.  Water  is  used  for  irrigation,  engine  coolant,  or  after 
further  treatment  is  channeled  back  into  the  community’s  water  supply  for  house¬ 
hold  use.  Nutrirats  in  dried  algae  include  protein,  45  to  55%;  minerals,  15  to 
20%;  fats,  10  to  20%;  and  carbohydrates,  15  to  25%. 

•  E.  I.  du  Pont  de  Nemours  &  Co.  reports  its  development  of  a  new  plastic  called 
Delrin,  ^^ch  it  said  should  shape  up  as  a  majcM*  competitor  to  metals  such  as 
steel,  brass,  zinc,  and  aluminum  in  a  wide  variety  of  uses.  Characterizing  Delrin 
as  the  first  usable  polymer  of  formaldehyde,  du  Pont  put  heavy  emjffiasis  on  its 
strength  and  rigidity.  Molecular  structure  of  the  material  is  such  that  it  forms  in 
molecular  chains  without  branches,  as  is  the  case  with  the  linear  polyethylenes. 
Moreover,  groups  of  parallel  chains  of  Delrin  tend  to  pack  together  neatly  and  to 
hold  together  tightly  due  to  “internal  crystal  forces”  similar  to  those  found  in  the 
composition  (rf  metals.  The  new  material  is  a  thermoplastic  and  can  be  easily 
formed  on  standard  high-speed  automatic  molding  equipment  into  many  intricate 
shapes.  Many  probable  uses  are  suggested,  such  as  carburetor  parts,  gears,  bear¬ 
ings  and  busings,  cameras  and  appliances,  pipe,  faucets  and  other  plumbing 
fixtures,  and  a  diversity  of  consumer  products. 


^^rontiers 
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AN 

ACHIEVEMENT 
IN  COMPACT,  QUIET 
EFFICIENCY... 
WITH  ALL  MAJOR 
PARTS  MADE 
AND  GUARANTEED 
BY 

Bell  &  Gossett 

COMPANY 


B&G  CONDENSING  UNIT 

There  are  numerous,  well-defined  reasons  why  this  B&G 
Condensing  Unit  is  the  outstanding  buy  in  air  condition¬ 
ing  and  refrigeration  equipment.  An  impressive  list  of 
features,  many  of  them  exclusive,  are  engineered  into 
the  shortest  unit  on  the  market  today — with  capacities 
ranging  from  7*2  through  150  tons. 

Not  the  least  of  the  reasons  is  the  fact  that  all  major 
comiX)nents  are  built  in  the  B&G  plant — hence  covered 
by  a  single  manufocturer's  guarantee! 

The  B&G  Package  Liquid  Cooler  is  another  matched 
unit — a  completely  integrated  and  assembled  water 
chiller.  In  capacities  from  7*2  through  150  tons,  the 
components  of  this  chiller  give  a  complete  capacity- 
engineered  combination  of  chassis,  motor,  compressor 
and  automatic  control  obtainable  nowhere  else.  Every¬ 
thing  included — no  extras  to  buy. 

Send  for  descriptive  literature  and  engineering  data. 


Cut-away  view  of  Condenser  Compressor 


A  FULL  LINE  OF  REFRIGERATION  AND 
AIR  CONDITIONING  COMPONENTS 


Johnson  Controls 


Working  Climate 
in  This  Award-Winning  Plant 


One  of  the  outstanding  assets  of  the 
efficient  new  Lambert-Hudnut  plant 
in  Lititz,  Pennsylvania,  is  its  physical 
environment.  Its  striking  design,  scenic 
setting,  spacious,  bright  plant  and  office 
areas  and  excellent  employee  facilities 
rate  with  the  best  anywhere!  Factory 
magazine  named  it  one  of  the  top  10 
plants  in  1957. 

A  key  feature  of  this  modern  environ¬ 
ment  is  a  specially  planned  Johnson 
Pneumatic  Temperature  Control  Sys¬ 
tem  that  operates  the  plant’s  high 
velocity,  dual  duct  air  conditioning  sys¬ 
tems,  the  high  temperature  (350  F) 
hot  water  heating  system  and  the  ven¬ 
tilating  systems.  Flexibly  engineered  so 
that  each  room  or  work  area  is  individ¬ 
ually  controlled,  the  Johnson  System 
assures  an  ideal  working  climate  for 
Lambert-Hudnut  employees. 


listtinu,  Richard  Hudnut,  Du  Barry  and  other  famous  name  products  ore  mode  here.  Johnson  CoO' 
trols  keep  this  oir  conditioned  packaging  area  as  comfortable  as  an  executive  office. 


lomberrHuc/nuf  Manufacturing  laboratories,  IHitz,  Pa.,  sob* 
sidiary  of  Warner- lomberf  Pharmoceufico/  Co.  A.  M.  Kinney, 
Inc.,  orchifecf  ond  engineer,  Cincinnati;  R.  E.  Lamb,  general 
contractor,  Philadelphia;  Howard  P,  Foley  Co.,  mechanical 
contractor,  PiHsborgh. 


j  Such  an  environment  makes  impor- 
1  tant  contributions  to  working  efficiency, 

;  helps  attract  and  hold  good  employees 
I  and  cut  absenteeism  and  costly  turn¬ 
over.  (In  many  plants,  too,  products 
must  be  handled  and  processed  under 
closely  controlled  temperature  and 
humidity  conditions.) 

A  nearby  Johnson  engineer  will 
welcome  the  opportunity  to  demon¬ 
strate  how  Johnson  Pneumatic  Controls 
can  help  provide  your  clients’  buildings 
with  similar  benefits.  The  specialist 
Johnson  organization  has  installed  the 
pneumatic  temperature  control  systems 
\  in  a  majority  of  the  nation’s  leading 
;  buildings,  of  all  types  and  sizes. 

I  Johnson  Service  Company,  Milwau- 
I  kee  1,  Wise.  105  Direct  Branch  Offices. 

I  DESIGN  •  MANUFACTURE  •  INSTALLATION  '  •  SINCE  1885 


GET  THE  ”PLUS”  VALUES  OF 
PNEUMATIC  CONTROLS  BY  JOHNSON 

•  Widest  Application.  Johnson  Controls  ore  applied  to  all  types  and  makes 
of  air  conditioning,  heating  and  ventilating  equipment,  and  can  meet  any 
comfort  or  process  requirement.  Each  system  is  engineered  to  meet  the  exact 
needs  of  the  individual  plant. 

•  Greater  Simplicity.  Pneumatic  control  involves  far  fewer  and  much  simpler 
components  than  anything  else  you  can  use.  There  are  fewer  components  to 
check,  fewer  parts  subject  to  failure. 

•  Choice  of  Features.  Johnson  makes  the  most  complete  line  of  pneumatic 
temperature,  humidity  and  pressure  control  equipment  to  match  your  needs. 

•  Reliable  Performance.  Johnson  Pneumatic  Controls  are  unaffected  by 
short  circuits,  electrical  overloads,  voltage  variations  and  humidity.  You  get 
continuous,  accurate  control. 

•  Complete  Safety _ even  in  the  presence  of  explosive  gases,  solvents, 

dusts  and  other  hazardous  materials. 

•  Dependable  Service  . . .  Johnson  maintains  the  oldest  and  largest  service 
organization  in  the  industry.  Full  time,  factory  trained  service  men  are  on 
duty  in  105  direct  branch  offices  and  over  200  other  cities. 


JOHNSON  i  CONTROL 

PNEUMATIC  UU  SYSTEMS 


TEMPERATURE  CONTROL  SYSTEMS  FOR  SCHOOLS,  OFFICES,  FACTORIES,  STORES,  HOSPITALS,  HOTELS,  PUBLIC  BUILDINGS 


17 


AIR  CONDITIONING.  HEATING  AND  VENTILATING.  MAY.  1959 


Horizontal  Air-Flow  Aircon 


8  SIZES 
ZVa  TO 


50  TONS 


IN  A 

SINGLE  UNIT 


Now  McQuay  offers  you  your  choice  of  either  vertical 
or  horizontal  air-flow  Aircons  in  eight  models  with 
capacities  from  IVi  to  50  tons  in  a  single  unit.  Un¬ 
limited  tonnage  is  available  with  multiple  installations. 
The  vertical  air-flow  Aircon  is  designed  to  meet  the 
needs  of  the  architect  as  well  as  the  consulting  engineer. 
With  an  extremely  low  silhouette,  the  vertical  Aircon  is 
rarely  visible  when  installed  on  a  roof.  In  addition  to 
this,  the  vertical  air-flow  Aircon  is  not  affected  by  pre¬ 
vailing  winds  and  therefore  does  not  require  a  wind 
deflector. 

You  not  only  get  more  models  and  more  capacity, 
but  you  get  more  performance,  because  McQuay  Air- 
cons  have  the  exclusive  McQuay  Ripple-Fin  coils — the 
finest  and  the  standard  of  the  industry. 

The  McQuay  “Seasontrols,”  automatic  head  pressure 
controls,  are  available  as  accessories,  and  modulate  the 
condenser  capacity  in  accordance  with  the  weather  for 
proper  operation  at  all  times.  For  complete  information, 
call  the  McQuay  representative  in  or  near  your  city,  or 
write  McQuay,  Inc.,  1619  Broadway  St.  N.  E.,  Minne¬ 
apolis  13,  Minnesota. 


your  choice  of 

IB. 

HORIZONTAL 

AIR  FLOW  AIRCON  CONDENSERS 


Vertical  Air-Flow  Aircon 
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NO  SUMMERTIME  SLUMP  With  gas  as  the 

boiler  fuel  and  York  machines,  the  switch  to  summer 
cooling  was  no  problem.  Operating  costs  are  low,  too, 
thanks  to  Gas. 


LATEST  IN  COOLING  Gas  operated  York 
machines  feature  the  use  of  tap  water  as  refrigerant 
and  lithium  bromide  as  absorbent,  one  of  the  most 
efficient,  practical  refrigeration  cycles  developed  so 
far.  Machines  start  and  stop  automatically. 


THE  UTMOST  IN  FLEXIBILITY  The  units 
are  cross-connected  so  that  each  operates  independ¬ 
ently  if  necessary. 


MAINTENANCE  COSTS  TO  DATE- 
ZERO  1  The  Allen  Company  uses  two  York  ma¬ 
chines— a  230-ton  unit  serving  45,000  sq.  ft.  of  office 
and  cafeteria  space,  a  170-ton  unit  for  process  water 
cooling.  Three  small  pumps  and  motors  are  the  only 
moving  parts  in  the  entire  system. 


'‘with  YORK 
GAS  air  conditioning 
our  boilers  keep  us  cool 
all  summer’’ 


“With  our  boilers  sized  for  a  winter  load,  we  were  naturally 
oversized  for  the  summer  months.  But  York’s  gas-operated 
Lithium  Bromide  absorption  water  chillers  permit  us  to 
make  efficient  use  of  part  of  this  steam  capacity  to  cool,” 
says  Mr.  M.  J.  Mather,  President  of  the  Allen  Manufactur¬ 
ing  Company,  makers  of  hex-socket  screws. 

The  York  Lithium  Bromide  system  eliminates  the  need 
for  huge  compressors  found  in  other  types  of  cooling  equip¬ 
ment  . . .  which  brings  down  the  original  cost  considerably. 
And  with  gas  the  boiler  fuel,  you  make  year-round  use  of 
an  otherwise  wasted  source  of  power  at  rock  bottom  costs. 
In  addition,  York  machines  are  noiseless,  lightweight,  com¬ 
pact-easy  to  install  and  readily  adaptable  to  almost  any 
plant  layout. 

Find  out  how  your  present  heating  system  can  pay  off 
for  you  all  year  ’round  with  gas-operated  York  automatic 
water  chilling  units.  Call  your  local  gas  company  or  write 
to  the  York  Corporation,  Subsidiary  of  Borg-Warner  Cor¬ 
poration,  York,  Pennsylvania.  American  Gas  Association. 


"'Bethcon  looks  good^and  does  a  nice  job'" 
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That’s  what  one  of  our  new  customers  volunteered 
about  Bethcon  a  few  weeks  ago.  He’s  no  metal¬ 
lurgist,  so  he  couldn’t  elaborate  very  much  on  his 
statement.  But  here  is  the  probable  reason  for 
his  enthusiasm: 

Bethcon  is  galvanized  in  Bethlehem’s  up-to-the- 
minute  continuous  lines  at  Sparrows  Point,  Mary¬ 
land,  which  include  a  continuous  annealing  process. 
This  treatment  gives  the  steel  a  very  desirable  com¬ 
bination  of  ductility  and  stiffness,  which  makes  for 
easy  workability  and  a  strong,  rigid  sheet-metal 
product. 

Bethlehem’s  continuous  galvanizing  process  also 
causes  the  zinc  to  adhere  to  the  steel  much  more 


tightly  than  the  conventional  method.  You  can  put 
a  Bethcon  sheet  through  the  toughest  forming  op¬ 
erations — even  double  it  back  on  itself — without 
cracking  or  flaking  the  coating.  The  coating  itself  is 
more  uniform,  too,  with  a  uniform  thickness  across 
the  sheet  and  no  bead  on  the  end. 

Bethcon  is  available  in  gages  13  and  up,  in  either 
plain  open  hearth  or  copper-bearing  steel.  A  Beth¬ 
lehem  representative  will  be  glad  to  discuss  your 
sheet  metal  problems  with  you.  Just  call  or  write  to 
the  Bethlehem  district  office  nearest  you. 


BETHLEHEM  STEEL  COMPANY,  BETHLEHEM,  PA. 


On  the  Pocific  Coost  Bethlehem  products  ore  sold 
by  Bethlehem  Pacific  Coost  Steel  Corporation 
Export  OistributoT:  Bethlehem  Steel  Export  Corporation 


bethIehek, 

STEEl 


BETHLEHEM  STEEL 


Contractor: 
Roland 
Thompkins  & 
Son,  Inc. 
Hawthorne,  N.Y . 

Consulting 
Engineer: 
Gilfels  & 
Vallet,  Inc. 
Detroit,  Mich. 

Architect: 
L.  Rossetti 
Detroit,  Mich. 


The  Dunham-Bush  ‘HAH’  is  designed  for  ceiling  installation 
w  hich  conserves  space  vitally  needed  for  engineering  purposes. 


Of  course,  IBM  really  didn’t  employ  any  of  its 
masterfully  precise  computers  to  predetermine 
whose  air  conditioning  equipment  would  best  serve 
their  new  Engineering  Laboratory  at  Kingston, 
New  York. 

But  all  equipment  selected  was  calculated  to 
meet  the  important  demands  modern  industry  must 
make  to  ensure  personnel  comfort  and  equipment 
protection. 

For  example,  here  at  Kingston,  92  engineered 
Dunham-Bush  Horizontal  Air  Handling  units  etli- 
ciently  deliver  conditioned  air  to  create  the  climatic 
interior  that's  seasonally  required.  Dunham-Bush 
units  have  operational  versatility  that  enables  them 
to  cool,  heat,  filter,  or  dehumidify  air,  according 
to  temperature  requirements.  Additionally,  such 
Dunham-Bush  heating  products  as  finned  tube 
radiation  with  expanded  metal  covers,  horizontal 
and  cabinet  type  unit  heaters,  and  F&T  traps  and 
strainers  are  used  throughout  the  laboratory. 

Contact  your  nearest  Dunham-Bush  sales  repre¬ 
sentative  for  assistance  when  your  next  heating  or 
cooling  job  arises. 

You'll  find  that  this  one  source— one  responsi¬ 
bility  is  of  inestimable  value. 


Close-up  of  Dunham-Bush  ‘HAH’  which  cools, 
heats,  filters,  dehumidifies  air. 


Dunham-Bush,  Inc. 

WEST  HARTFORD  10  •  CONNECTICUT  •  U.  S.  A. 


DUnHflm/BUSH 


AIR  CONDITIONING  •  REFRIGERATION  •  HEATING  •  HEAT  TRANSFER 
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NEW 

WATERLOO 


*'^^TEHtOO 

OIAIOC  1.59 


•  Fully  illustrated 

•  Color  keyed  for  easy  reference 

•  Contains  complete 

data  on  wide  range  line  of 
grilles  and  registers 


This  new  58-page  Catalog 
gives  you  information  you  need  on 
Waterloo’s  complete  line  of 
return  and  supply  registers,  extruded 
aluminum  Airline  grilles, 
removable  core  grilles,  volume  control 
dampers  and  door  ventilators. 

Each  type  of  unit  is  well  illustrated 
and  keyed  in  color  for  quick 
reference.  The  catalog  contains  many 
recent  design  developments. 


rJC  Write  for  your  free  copy  of  this 

comprehensive  guide  to  the  quality-built  Waterloo  line. 

WATERLOO  REGISTER  COMPANY,  INC. 

P.O.  BOX  72,  WATERLOO,  IOWA 

Wft-U3 
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PERMAGLAS 
GLASS-LINED 
STORAGE  TANKS 

in  sizes  up  to 
6,000  gallons 


BURKAY 

COIL-TYPE  WATER  HEATERS 

110,000  to  420,000  ^ 

BTU  per  hour 


GLASS-LINED  WATER  HEATERS 

50,000  to  97,000 
BTU  per  hour 


BURKAY 
SWIMMING  PO( 
HEAHRS 

110,000  to  420,000 
BTU  per  hour 


a  better  uxiy 


Throuith  research 


A.O.$inllh 


PERMAGLAS  DIVISION.  KANKAKEE.  ILLINOIS 

A.  0.  Smith  International  S.  A.,  Milwaukee  1,  Wis. 


A.O.$iiiith 

urlcay 


From  teakettles  to  high-presure  boilers,  there  are 
countless  ways  to  heat  water. 
Of  course,  there’s  a  lot  more  to  it  than  that.  You’re  not 
satisfied  unless  a  system  will  provide  ample  hot  water  (but  not  too  much)  — 
heated  to  exactly  the  right  temperature — with  minimum  delay — at  lowest  cost. 

Add  the  vital  consideration  of  long  life,  and  you  have  five  good 
reasons  for  Burkay's  undisputed  leadership  in  the  commercial  water  heating 
field.  Burkay  coil-type  heaters  offer  rust-proof  copper  construction; 
Burkay  storage-type  heaters  feature  the  famous  A.  O.  Smith 
glass  lining  plus  exclusive  Hydrasteel* 
Whichever  you  choose,  you  know  you’re  specifying  a 
performance-proven  water  heater  that’s  built  to  stand  up  under  the 
day-to-day  punishment  imposed  by  heavy  commercial  usage. 
All  models  are  fully  guaranteed  by  A.  O.  Smith — approved  by  the 
American  Gas  Association  for  outlet  temperatures  of  180°.  In  addition, 
Burkay  coil-type  heaters  and  Permaglas  glass-lined  storage  tanks 
bear  the  A.S.M.E.  seal  of  approval  (optional  on  storage  tanks). 
Fully  approved  by  C.G.A.  and  C.S.A.  for  use  in  Canada. 
Acquaint  yourself  now  with  the  full  line  of  A.  O.  Smith 
water  heaters  and  water  heating  systems.  Complete 
application  data  is  yours  for  the  asking. 
^  ’Patents  Pending 


A.  O.  SMITH  CORPORATION 
Permaglas  Division,  Dept.  AAV-5S9 
Kankakee,  Illinois 

Gentlemen: 

Please  send  me  a  copy  of  the  Borkoy  Architect's  Manual,  Including  product 
specifications,  sizing  information  and  installation  instructions  for  Surlcoy 
commercial  water  heating  equipment. 


Type  of  Organization 


Address 


of  famous 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  MAY.  1959 


25 


VALVE 


TIPS: 


No  engineer  has  to  be  told  that  down¬ 
time  of  regulating  valves  is  costly — and 
a  nuisance. 

Nowadays  the  men  who  keep  these 
valves  operating  want  to  make  sure 
they  aren’t  stuck  with  a  maintenance 
headache  for  the  life  of  their  valves. 
That’s  why  we  are  outlining  this  sim¬ 
ple  check  list  which  covers  three  im- 
p>ortant  features  which  keep  mainte¬ 
nance  costs  down. 

1 .  Stuffing  boxes  are  probably  the  num¬ 
ber  one  time  consumer  in  valve  main¬ 
tenance.  No  matter  how  you  figure  it, 
repacking  stuffing  boxes  is  costly. 
That’s  one  reason  Spence  uses  a  “bal¬ 
anced”  diaphragm  construction  which 
eliminates  stuffing  boxes.  Simple  stem 
guiding  and  large  metal  diaphragm  op¬ 


eration  reduce  sticking  and  binding  to 
a  minimum. 

2.  Another  problem  is  replacement  of 
seats  and  discs  when  they’ve  been  cut 
by  steam.  Today  you  can  forget  about 
this  problem  entirely  by  insisting  on  an 
unconditional  guarantee  against  wire¬ 
drawing.  Spence,  for  instance,  uses 
SECO  Metal  seats  and  discs  and  gives 
such  a  guarantee. 

3.  Any  valve  designed  to  control  tem¬ 
perature  and  pressure  within  tight  lim¬ 
its  can  be  affected  by  dirt  in  the  steam 
lines.  You  can’t  get  a  guarantee  against 
this,  but  you  can  specify  a  valve  that 
makes  trouble  shooting  easy.  Here’s 
the  tip: 

Make  sure  your  regulating  valve  is  con¬ 
trolled  by  an  external  pilot.  If  trouble 


develops,  it  is  easy  to  find  out  if  it  is  in 
the  pilot  or  the  main  valve  with  a  sim¬ 
ple  test. 

If  the  trouble  is  in  the  pilot,  you  can 
remove  it  without  taking  the  main 
valve  out  of  the  line. 

The  quickest  way  to  get  the  regulator 
working  again  is  to  install  a  spare  pilot. 
This  is  easy — and  in  the  Sjjence  design 
it  is  not  expensive  to  carry  spare  pilots. 
Spence  pilots  fit  all  sizes  of  Sjx^nce 
main  valves. 

These  maintenance  advantages  plus 
other  advanced  features  are  available 
in  a  wide  range  of  Sp>cnce  automatic 
regulating  valves.  For  more  informa¬ 
tion  write  for  the  Bulletin  TE. 
SPENCE  ENGINEERING  COMPANY,  INC. 
Walden,  New  York 


HAY,  1959,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


Sponce  ET124  Temperature  Regulator 


Pressure  Regulator 


GOVERNAIR  PRODUCTS  ARE  NOW  IN  USE 
BY  THESE  DISTINGUISHED  ORGANIZATIONS 


THE  GOVERNAIR  CORPORATION 

4840  N.  SEWELL  •  OKLAHOMA  CITY 


CITIES  SERVICE  Oil  COMPANY^ -  ROMA  WINE  COMPANY^ -  AILEN  B  DUMONT  LABORATORIES,  INC  -  AMERICAN  AIRLINES, 

INC  -  GENERAL  SERVICES  ADMINISTRATION  -  J.  M.  FIELDS  STORES  -  U.  S.  ARMY  -  FROZEN  RITE,  INC  -  PACIFIC 

TELEPHONE  &  TELEGRAPH  COMPANY  -  TEXAS  FASTENER  CORPORATION  —  RONEY  PLAZA  HOTEL  -  UNIVERSITY  OF  SOUTHERN 

CALIFORNIA  -  PHILLIPS  PETROLEUM  COMPANY  -  CHICAGO  BRIDGE  B  IRON  -  GENERAL  ELECTRIC  -  ATLANTIC  I  PACIFIC 

TEA  COMPANY  -  ROBERT  HALL  CLOTHIERS  -  HUMBLE  OIL  COMPANY  -  OLIN  MATHEISON  -  LOCKHEED  AIRCRAFT 

AREOJET  -  SYIVANIA  ELECTRIC  -  F.  W  WOOLWORTH  COMPANY  -  KAISER  ENGINEERING  CORPORATION  -  U  S  NAVY 

SAFEWAY  STORES  -  CONVAIR  -  ATOMIC  ENERGY  COMMISSION  -  CONTINENTAL  BAKING  COMPANY  -  REPUBLIC 

AVIATION  -  FOOD  FAIR  STORES  -  NATIONAL  CASH  REGISTER  -  BURROUGHS  CORPORATION  -  FEDERAL  HOUSING 

ADMINISTRATION  -  EDISON  COMPANY  -  RAND  McNALLY  A  COMPANY  -  MINNESOTA  MINING  A  MANUFACTURING 

BANK  OF  AMERICA  -  U  S.  AIR  FORCE  -  NEW  YORI^^^Hi^k^PANY  -  FRANKLIN  STORES  -  NATIONAL  FOOD 

STORES  -  CENTRAL  CASUALTY  INSURANCE  COMPANY  -  PACIFIC  GAS  A  ELECTRIC  -  RADIO 

A  KY  lager  brewing 

GENERAL  stores 

iCCOVERNAIRni 

NEW  ENGLAND  TELEP| _ 

GLENN  MANUFACTURING  COMPANY  —  CURTIS  EL  MUNOO,  INC 

MOTOR  COMPANY  OF  CANADA,  LTD.  -  DIPLOMAT  HOiS^^iB^i^lLD  CAMERA  A  INSTRUMENT  COMPANY 

THERMOS  PRODUCTS  -  PACIFIC  MURPHY  MANUFACTURING  CORPORATION  -  THE  MAYTAG  COMPANY  - 

BUSINESS  MACHINES -  NATIONAL  BISCUIT  COMPANY  -  ASIATIC  PETROLEUM  CORPORATION  -  INSULAR  CHEMICAL  COMPANY 

STANDARD  LIFE  A  ACCIDENT  COMPANY  — •  EASTMAN  KODAK  COMPANY  -  UNIVERSITY  OF  OKLAHOMA  -  BELL  AIRCRAFT 

MONARCH  METALS  WEATHERSTRIP  COMPANY McDONNElL  AIRCRAFT  CORPORATION  BETHLEHEM  STEEL  COMPANY B-THRIFTY 

STORES.  INC.  -  WAYNE  PUMP  COMPANY  -  ARMA  CORPORATION  -  THREAD,  INC.  -  AMERICAN  OIL  COMPANY  | 

TRANSCON  FREIGHT  LINES  AMERICAN  CAN  COMPANY  KANSAS  CITY  FIRE  AND  MARINE  INSURANCE  COMPANY  TGAYj 

STORES  -  BRITISH  OVERSEAS  AIRWAYS  CORPORATION  -  RAND  McNAUY  A  COMPANY  NEW  YORK  TELEPHONE  COMPANY ! 

WESTERN  ELECTRIC  COMANY  -  AMERICAN  MACHINE  A  FOUNDRY  - -  W.  T.  GRANT  COMPANY  -  PIGGLY-WIGGLY  FOOD  STOREsI 

J.  C.  PENNEY  COMPANY  -  PENN  FRUIT  STORES  -  RUTGERS  UNIVERSITY  -  U.  S.  MARINE  CORPS  >  HOWARD  JOHNSON'S  j 

KROGER^'COMPANY  -i-  CIVIL  AERONAUTICS  ADMINISTRATION  —  E.  I.  DwPONT  D*  NEMOURS  A  COMPANY  —  SAHARA  HOTEL 


■company 

ILONIAL  STORES,  INC.] 

U.  S.  PLYWOOD  -  FORD 

-  AMERICAN 

INTERNATIONAL 


‘‘SATISFABRICATEDJ;; 

.  .  .  that’s  the  copyrighted  term  that 
describes  Governair  air  conditioning  .  .  . 
equipment  which  is  so  basically  flexible 
in  design,  that  it  can  be  manufactured  to 
fit  almost  any  space  and  load  require¬ 
ment. 


Model  SCMZ 


Self-contained  Multi-Zone  air 
conditioner  —  one  of  18  basic 
Self  Contained  equipment 
models,  available  from  3  to 
120  tons. 


Model  GMZ 


Governair  also  “Sotisfabricotes" 
a  complete  line  of  Vertical, 
Horizontal  ond  Multi-Zone  Air 
Handling  Units. 


This  beneficial  feature,  pioneered  and 
developed  by  Governair,  is  coupled  with 
imaginative,  tested  engineering  and  qual¬ 
ity  workmanship.  The  end  result  is  an 
installation  that’s  a  much  wiser  dollar 
investment. 


Write  for  detailed  information,  or  con¬ 
sult  your  yellow  page  directory  for  the 
name  of  our  local  representative. 
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To  the  man  who  asks: 

“What’s  in  it  for  me?” 


You’ve  probably  read  ...  or  heard  . .  .  about  the  Seal  of  Certifi¬ 
cation  Program  for  unitary*  air-conditioners.  You  probably  know 
that  it  was  developed  by  the  Air-Conditioning  and  Refrigeration 
Institute  in  cooperation  with  the  National  Warm  Air  Heating  and 
Air  Conditioning  Association. 

“All  right,”  you  say.  “So  what’s  in  it  for  me?” 

Good  question.  And  it  has  some  good  answers.  For  instance: 

YOU  CAN  NOW  SPECIFY  WITH  ASSURANCE,  because 
this  program  takes  the  guesswork  out  of  a  complete  system.  Of 
course,  it’s  still  up  to  you  to  determine  the  total  cooling  capacity 
needed,  but  now  you’ll  be  working  with  units  of  assured  capacity. 

YOUR  SERVICE  CALLS  AND  EXPENSES  SHOULD  BE 
REDUCED.  You’ll  eliminate  many  headaches  caused  by  units 
which  do  not  perform  satisfactorily  under  adverse  conditions.  This 
is  because  ARI-certified  equipment,  in  addition  to  meeting  ARI 
capacity-rating  standards,  is  also  subject  to  a  number  of  rigid 
performance  and  safety  tests.  Among  these  are  tests  covering 
insulation  efficiency,  condensate  disposal  and  performance  under 
maximum  operating  conditions.  With  these  additional  assurances 
of  guaranteed  performance,  your  customers  will  be  happier  . . . 
and  so  will  you. 


YOUR  SELLING  JOB  WILL  BE  EASIER.  Too  often,  a  custo¬ 
mer  decided  not  to  buy,  because  he  was  confused.  He  didn’t  know 
what  to  believe  among  so  many  conflicting  and  ambiguous  claims 
about  performance.  Now,  you  can  present  a  factual,  uncompli¬ 
cated  selling  story  about  units  with  the  Seal  of  Certification. 
Customers  can  readily  compare  brands  by  the  same  standard  of 
rating  capacity  . . .  and  then  decide  what  other  features  . . .  and 
price  range  . . .  they  want. 

That’s  what’s  in  it  for  you. 


Any  more  questions?  You’ll  find  the  complete 
story  of  this  program  in  the  free  ARI  explanatory 
booklet  (available  also  in  quantity  for  your 
customers).  For  your  copy  (and  a  copy  of  the 
Directory  of  participating  manufacturers  and 
their  models),  write  to: 

Chief  Engineer,  Dept. B-5,  Air-Conditioning  and 
Refrigeration  Institute,  1346  Connecticut  Ave., 
N.W.,  Washington  6,  D.  C. 

‘“Unitary”  air-conditioners:  all  packaged  air- 
conditioners,  whether  single  units  or  combined 
units  (called  “split”  systems)  up  to  135,000  btu 
in  capacity,  but  not  including  room  air-conditioners 
or  heat  pumps. 


Manufacturers  participating  in  the  program: 


Airtmp  Division,  ( ’hrysler  Corpontion  •  Amana  Refrig¬ 
eration,  IncoriMirateil  •  American  Furnace  Company  • 
Aiiieriran-Stamlaril  Initustrial  Division,  American  Radia¬ 
tor  and  .Standard  Sanitary  Corporation  (Formerly  American 
Blower  Division)  •  Arkla  Air  Conditioning  Corporation  • 
Armstrong  Furnace  ("omiiany.  Division  of  National  Union 
Electric  Con>oration  •  Bryant  .Manufacturing  Company, 
Division  of  Carrier  (Corporation  •  Carrier  Corporation  • 
Odunibia  .“(perialty  Coni|«ny,  Incorporated  •  Continental 
Mimufartunng  Cum|iam’  •  Coolerator  Division,  Mctlraw- 
Fslison  Company  •  Curtis  Manufacturing  Company  • 
Day  and  Night  Manufactunng  Company,  Division  of 


('airier  Corporation  •  Florida  Warren  Corporation  •  Fraser 
and  Jolinston  Company  •  Friedrich  Refrigerators,  Inc.  • 
Krigidaire  Division,  (leneral  Motors  Corporation  •  (laffers 
4  .Saltier.  Di\;ision  of  Utility  Appliance  Conioration  • 

I ieneral  Electric  Company  •  (lilwon  Refrigerator  ('ompany. 
Division  of  Hupp  Corporation  •  drove  Furnace,  Inc. 

•  Hall-Neal  Furnace  Company  •  International  Heater 
('ompany  •  Janitrol  Heating  4  Air  Conditioning  Division, 
.Surface  Combustion  Corporation  •  licnnox  Industries  Inc. 

•  The  Majestic  Company  •  The  Mathes  Comjiany,  Division 
of  dlen  Alden  Corporation  •  Miami  Products,  Inc.  •  Mueller 
Climatrol,  Divtsion  of  Worthington  Corporation  •  National 


Thermatic  Corporation  •  National-U.S.  Radiator  Corpora¬ 
tion  •  The  Payne  Company,  Division  of  Carrier  Coloration 

•  Peerless  Corporation  •  Perfection  Industries,  Division  of 
Hupp  Corporation  •  Rheem  Manufacturing  Company  • 
Round  Oak  Company  of  Indiana,  Incorporated  •  A.  O. 
Smith  Corporation  •  Southwest  Manufacturing  Company  • 
Therm- .Air  Manufacturing  Company  •  The  Trane  Company 

•  Typhoon  Air  Conditioning  Company.  Division  of  Hupp 
Corporation  •  United  States  Air  ('onditioning  Corporation 

•  Westinghouse  F3ectric  Corporation  •  Worthington  Cor¬ 
poration  •  York  ('oriioratlon,  Sutisidiary  of  Borg-Warner 
Corporation 
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fort  of  tho  Univortity  of 
Kontucky's  Coeporstown 
Profocl — covon  buildings 
containing  330  oporl- 
monlt  for  married  studonts 


ArchitocI:  Brock  &  Johnson,  Lexington,  Ky. 
Engineer:  Stogg  &  Fisher,  Lexington,  Ky. 
Heating  Contractor:  George  Pridensore 
&  Son,  Inc.,  Lexington,  Ky. 

Distributor:  Plumbers  Supply  Co., 
Lexington,  Ky. 


MODERN  UNIVERSITY  HOUSING  HEATED  BY 
24  WEIL-McLAIN  MODERN  TYPE  ”J”  GAS  BOILERS 


For  this  handsome  student  housing  project  and 
its  mate,  the  five-building  Shawneetown  Project, 
University  of  Kentucky  officials  selected  Weil- 
McLain  Type  "J”  Cast  Iron  Gas  Boilers.  Selection 
was  based  on  the  performance  and  dependability 


characteristics  of  these  modern  heating  units. 

A  total  of  twenty-four  boilers  is  installed  to  heat 
the  buildings  of  the  two  projects.  The  wide  range  of 
sizes  in  which  Type  "J”  Boilers  are  available  per¬ 
mits  accurate  sizing  to  any  heating  requirement. 


WEIL-McLAIN  TYPE  "J”  BOILERS  OFFER  THESE  FEATURES  FOR  ECONOMY,  DEPENDABILITY,  LONG  LIFE: 


1.  Made  of  cast  iron  -  corrosion- 
resistant. 

2.  A(1A  approved  minimum  effi¬ 
ciency  of  80  ^ . 

3.  Develop  full  capacity  as  rated 
by  I  =  B  =  R. 

4.  Compact  design  saves  space 
— up  to  40^ . 

5.  ACA  approved  for  all  gases. 

6.  Available  with  ACA  approved 
dual  fuel  manifold. 

7.  Electronic  controls  available 
as  engineered  part  of  unit. 

B.  Only  a  vent  required  to  carry 
off  products  of  combustion. 

9.  Lower  maintenance — easily 
cleaned,  no  refractories,  no 
motors,  no  fans,  no  tul>e  re¬ 
placement,  no  water  treat¬ 
ment. 

10.  Can  be  assembled  at  any 
stage  of  building  construction. 
Sections  pass  through  ordi¬ 
nary  door. 

11.  Capacity  easily  increased  by 
adding  sections. 


W»il-McLain  Type  ”J"  Boilers  os  installed  at  University  of  Kentucky 
Send  for  descriptive  literature 

lUEIL-ffl[LAIN.,"J” 

CAST  IRON  GAS  BOILERS 


fuJElimtlAIN 

BOILERS  RADIATORS 

WEIL-McLAIN  COMPANY 

MICHIGAN  CITY,  INDIANA 
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HOWTO 


BEFORE  irS  BUILT: 


B  alancing  a  building  before  it’s  built . . .  almost  an 
incongruity,  yet  Buensod  does  it  consistently. 
Buensod  air  mixing  units  can  be  pre-set  at  the  fac¬ 
tory  for  desired  volume  and  guaranteed  within 
±5%  when  installed.  Whenever  desired,  a  change 
in  air  volume  may  be  made  in  the  field  by  simple 
adjustment  of  one  nut.  This  practically  eliminates 
the  tedious  job  of  balancing  after  installation  ...  a 
chore  which  can  take  months. 

The  secret  is  in  Buensod’s  proven  Automatic  Volume 
Control.  A  simple  tent-like  apparatus  maintains  con¬ 


stant  air  quantity  from  each  unit  regardless  of  vari¬ 
ance  of  static  pressures  on  either  inlet  or  outlet  of 
mixing  valve.  This  operates  automatically  .  .  .  inde¬ 
pendent  of  any  outside  power  source,  sensing  instru¬ 
ment  or  complicated  linkage  arrangement.  The 
mixing  valve  is  actuated  by  a  local  thermostat  to 
provide  the  desired  room  temperature. 

Buensod  units  are  being  designed  into  a  constantly 
increasing  number  of  new  and  renovated  structures. 
Consider  them  for  your  next  project. 


Shown  above  is  a  typical  office  building  dual  duct  layout,  100 
per  cent  air  system.  It  is  zoned  to  provide  selective  temperature 
control  for  each  enclosure  with  Buensod  vertical  dual  duct  units 
at  exterior  walls.  These  under-window  units  may  be  connected 
to  vertical  risers,  or  to  horizontal  mains  at  the  ceiling  or  on  the 
floor  below. 

Illustrated:  Buensod  Type  V  window-wall  unit  with  cut-away  show¬ 
ing  automatic  volume  control.  This  unit  is  designed  for  installation 
under  windows  to  discharge  vertically  upward,  quietly  and 
without  draft. 


Write  for 
details  to: 


BIlENSOiSUCEy 


Buensod-Stacey,  Inc.,  45  West  18  Street,  New  York  11,  New  York 
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BUENSOD  DUAl-DUCT 


This  plant  covering  over  600,000  sq.  ft.  produces  famous  Old  Gold,  Kent  and  Newport  cigarettes  in  a  completely  automated  process.  Its  most  modern  "climate  control" 

involves  refrigeration  capacity  equal  to  120,000,000  lbs.  of  ice  per  year. 


equipped  throughout 
with 

JENKINS  VALVES 


Architect  and  Engineer: 

Lockwood  Greene  Engineers  Inc.,  New  York,  N.  Y. 
General  Contractor: 

H.  L.  Coble  Construction  Company.  Greensboro,  N.  C. 
A  ir-conditioning  Contractor: 

Buensod-Stacev,  Inc.,  New  York,  N.  Y. 

Piping  Contractor: 

Grinnell  Company,  Charlotte,  N.  C. 

Plumbing  Contractor: 

Dixon  &  Christopher,  Inc.,  Greensboro,  N.  C. 


One  of  the  ten  “Top  Plants  of  1956*“,  the  Lorillard  plant 
at  Greensboro,  N.  C.  is  notable  from  any  standpoint  but 
especially  for  planning  that  looked  far  ahead. 

You  see  it  everywhere.  In  exterior  surfaces  of  brick, 
aluminum  and  marble  that  need  almost  no  maintenance. 
In  walls  of  glazed  tile  and  floors  that  are  concrete  or  hard 
surfaced  to  reduce  cleaning. 

You  see  it  in  the  standardization  on  Jenkins  Valves  to 
assure  that  costly  valve  maintenance  and  replacement 
will  not  develop  in  future  years. 

To  plant  and  building  owners  and  the  experienced 
men  who  design  and  construct  for  them,  the  specification 
“JENKINS”  has  been  an  unquestionable  assurance  for 
almost  a  century.  You  will  want  to  have  this  assurance 
of  long,  trouble-free  service  when  you  specify  or  install 
valves,  especially  since  Jenkins  Valves  cost  no  more. 
Jenkins  Bros.,  100  Park  Ave.,  New  York  17. 

Sold  Through  Leading  Distributors  Everywhere 

*As  selected  by  a  leading  business  publication 


P.  LORILLARD  COMPANY’S 

award-winning  plant 


Planning  that  looked  far  ahead 


Jenkins  bronze,  iron,  cast  steel  and  stainless  steel  valves  are  standard 
in  this  modern  plant.  Shown  is  a  typical  installation  on  the  main 
water  supply  line. 


JENKINS 
VALVE  S  0^ 
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Prominent  New  York  buildings 
using  POWERS  CONTROL 


and  NOW 


NEW  YORK  COLISEUM 


NEW  YORK  OAILY  NEWS 


iiiiiij  . . r?!!; 


In  the  World's 


too  YEARS  OF  PROGRESS 


EQUITABLE  LIFE  ASSURANCE  SOCIETY 
of  the  UNITED  STATES 


is  the  third  largest  life  insurance  institution. 

In  1959  it  is  celebrating  its  100th  Anniversary 
by  erecting  a  new  42  story  headquarters  building 
546  feet  high. 


With  1,700,000  square  feet  of  floor  space  it  will  be 
the  world's  largest  single  occupancy  private 
office  building.  It  is  adjacent  to  New  York’s 
Rockefeller  Center  located  on  Avenue  of  the 
Americas  between  51st  and  52nd  Streets. 


Architects: 

SKIDMORE,  OWINGS  &  MERRILL 

Mechanical  Engineers: 

MEYER,  STRONG  &  JONES 


fiiii: 


General  Contractor: 

TURNER  CONSTRUCTION  CO. 


Mechanical  Contractor: 

KERRY  SAUNDERS,  INC. 


Below:  Part  of  the  37  foot  long  Powers  multi-colored 
control  center  that  will  play  an  important  role 
in  efficient  supervision  and  regulation  of  the  55  air 
conditioning  systems  and  19  ventilating  units 


;  WKSI 

!!!!»! 


NEW  EQUITABLE  LIFE  ASSURANCE  SOCIETY  BUILDING 

NEW  YORK  CITY 


Temperatures  at  key  points  will  be  shown  continuous 
by  easy-to-read  pneumatic  temperature  gages. 


Largest  Single  Occupancy  Tower 

POWERS  CONTROL 

will  regulate  the  Climate  of  Progress 


Air  Conditioning  Control 


5772  Induction  type  Air 
Conditioning  Units 


•  Proper  Thermal  Environment  for  10,000 
employees  in  its  new  $58,000,000  headquar¬ 
ters  building  is  important  for  Equitable's 
continued  growth  and  progress. 

Year’round  air  conditioned  comfort  assured 
by  a  Powers  Quality  System  of  Temperature 
Control  will  help  provide  the  climate  con¬ 
ducive  to  better  thinking,  better  planning 
and  increased  productivity  of  employees. 

Around  75  Million  cubic  feet  of  conditioned 
air  per  hour  will  be  circulated  through  55 
central  systems.  5400  Tons  of  refrigeration 
will  be  provided  by  4  centrifugal  steam  tur¬ 
bine  driven  compressors. 

Perimeter  areas  will  be  equipped  with  5772 
induction  type  air  conditioning  units,  sup¬ 
plied  by  12  air  conditioning  systems.  Powers 
Heating-Cooling  Thermostats  controlling 
PACKLESS  Valves  will  enable  occupants  of 
each  space  to  select  the  temperature  de¬ 
sired.  Interior  areas  with  moveable  parti¬ 
tions  to  permit  rearrangement  of  rooms  if 
required,  will  have  zone  controlled  air  con¬ 
ditioning  supplied  by  43  central  systems. 


P 


Powers  Series  200  Temperature  Regulators 
and  Submaster  Regulators  will  be  used  for 
precision  control  of  all  air  conditioning. 

POWERS  Graph-O-Matic  Control  Center, 

37  feet  long,  will  provide  the  nerve  center 
for  all  temperature,  humidity  and  venti¬ 
lation  control  systems.  Temperatures 
throughout  all  the  systems  are  pneumati¬ 
cally  transmitted  to  this  center,  and  the 
operator  is  provided  with  adequate  means 
for  re-setting  the  control  instruments 
located  hundreds  of  feet  away. 

In  Your  New  Building  -  make  sure  you  get 
the  maximum  return  on  the  investment  in 
air  conditioning.  Ask  your  architect  or  con¬ 
sulting  engineer  to  include  a  time  proven 
Powers  Pneumatic  Air  Conditioning  Control 
System. 

Powers  Complete  Responsibility  for  a  cor¬ 
rectly  engineered  control  system,  proper 
installation,  successful  operation  and 
SERVICE  when  required,  are  your  best  in¬ 
surance  for  dependable  year  after  year 
performance. 


m  THE  POWERS  REGULATOR  COMPANY 

Established  1891  •  Factory  &  General  Office,  Skokie,  III.  •  Offices  in  85  Cities  in  U.  S.  and  Canada 


POWERS  GRAPH-O-MATIC  CONTROL  CENTER 


Graph- 0-Matic 


(Control  Centers 


combined  with  a  Powers  Quality  System  of  Temperature,  Humidity  and 
Ventilation  Control,  provide  the  ultimate  in  indoor  climate  or  process 
automation.  •  Graphic  panels  are  custom  designed  to  meet  the  require¬ 
ments  of  each  installation.  Instruments  on  pneumatic  control  panels  per¬ 
form  many  functions.  Temperatures  at  key  points  throughout  a  building 
are  indicated  continuously  and  permit  engineer  to  start,  stop,  supervise 
and  regulate  all  equipment  without  leaving  the  panel. 


Powers  Air  Conditioning  Control  Systems  Regulate  the  Climate  of  Progress 


I 


These  quiet,  compact,  highly-efRcient  units  are  designed 
for  installations  where  it  is  most  feasible  to  use  a  single 
unit  to  provide  varying  degrees  of  conditioned  air  for 
several  zones. 

•  Easy  to  assemble  and  install  —  shipped  with  section- 
alized  units,  includitig  fan  and  coil  sections,  zone 
dampers  and  optional  accessories. 

•  Dependable,  maintenance-free  operation  —  heavy- 
gauge,  corrosion-resistant  construction  insures  long, 
satisfactory  life  on  the  job. 

•  Convenient  to  service  —  handy  access  doors,  remov- 


Individual  Year  'Round 
Comfort  for  all  with  this 
one  compact  unit !  Tem¬ 
perature  IS  controlled 
by  mixing  cooled  and 
heated  air  in  correct 
proportions  to  suit  each 
conditioned  space.  No 
need  for  separate  re-heat 
coils  and  their  controls. 
Control  for  each  area 
can  be  manual  or  com¬ 
pletely  automatic. 


able  panels  and  outside-located  bearings  simplify 
servicing  needs. 

•  Flexible  —  many  combinations  available  —  optional 
floor  or  ceiling  mounting  clips  available;  can  be 
adapted  to  any  combination  of  heating,  cooling 
and/or  dehumidifying. 

•  Space-saving  design  —  unique  coil  angle  permits 
maximum  coil  face  area  within  minimum  headroom 
and  length. 

Investigate  the  many  advantages  of  “Buffalo”  Zone 
Control  Cabinets.  Call  your  “Buffalo”  engineering 
representative,  or  write  for  Bulletin  AC-220. 

“Buffalo”  brings  you  "Q”  Factor  value  —  the  built-in 
QUALITY  that  provides  trouble-free  satisfaction  and 
long  life. 


BUrrALO  FORGE 
COMPANY 

Buffalo,  N.Y. 

Buffalo  Pumps  Division,  Buffalo,  N.  Y. 

Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  Ont. 


I# 


VENTILATING  AIR  CLEANING  AIR  TEMPERING  INDUCED  DRAFT  EXHAUSTING  FORCED  DRAFT  COOLING  HEATING  PRESSURE  BLOWING 
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High  heat  return  from  computer  equipment  and  from  high  intensity 
lighting  is  efficiently  controlled  by  air  diffused  through  scientifically 
designed  Anemostat  Air  Diffusers. 

Anemostat  Air  Diffusers  change  the  air  in  a  room  once  every  minute 
without  a  draft.  As  a  result,  equipment  and  technicians  operate  at 
peak  efficiency  in  this  comfortable  thermal  environment. 

Write  for  your  copy  of  ANEMOSTAT  Selection  Manual  60  which 
contains  data  on  the  wide-range  ANEMOSTAT  line. 


DRAFTLESS  Aspirating  AIR  DIFFUSERS 
ANEMOSTAT  CORPORATION  OF  AMERICA 
10  East  39th  Straat,  Naw  York  16,  N.  Y. 
Raprasantativas  in  Principal  Cities 
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A.S.M.E.  CODE 


When  you  install  a  B&G  Heat  Exchanger, 
you  have  assured  yourself  of  not  only  high 
efficiency,  but  highest  quality  construction. 

With  each  B&G  Exchanger,  a  Manufacturer’s 
Data  Report  for  Unfired  Pressure  Vessels, 
Form  No.  U-1,  as  required  by  the  provision 
of  the  A.S.M.E.  Code  rules,  is  furnished.  This 
form  is  signed  by  a  qualified  inspector,  hold¬ 
ing  a  National  Board  Commission,  certifying 
that  construction  conforms  to  the  latest 
A.S.M.E.  Code  for  unfired  pressure  vessels. 
The  A.S.M.E.  ’’U”  symbol  is  stamped  on 
each  exchanger. 

TYPE  "WU” 

The  "WU”  Exchanger  is  equipped  with  a 
B&G  Booster  which  pumps  boiler  water 
through  the  shell,  greatly  increasing  the  capac¬ 
ity  of  the  unit.  An  unbelievably  small  "WU” 
produces  large  volumes  of  hot  water.  Water 
temperature  is  closely  controlled . . .  the  Booster 
starts  whenever  the  water  goes  below  the 
desired  degree  and  continues  to  run  until  the 
water  is  again  at  the  proper  temperature. 

When  used  as  a  service  water  heater,  a 
storage  tank  can  be  eliminated,  because  the 
"WU”  heats  water  as  rapidly  as  it  is  used. 


Heat  Exchangers 


FOR  RADIATION  AND 
WATER  HEATING 


L' 


TYPE 

”WU” 

WATER  TO 
WATER  HEAT 


T!  iXi 
I  I  I 


SPECIFY  •INSTALL 


, ,  .loosen  screws 
lift  out  cage... 
you  never  break  connections 


body  designs  meet  every  requirement . , . 
STRAIGHT-  THROUGH  CONNECTIONS  or  RIGHT  ANGLE  CONNECTIONS 

Coll  your  Alco  wholesaler. 

Write  for  Specifications  Bulletin  No.  171-56. 


BUY  SECURITY 
t  BUY  QUALITY 
•  BUY  ALCO 


The  one  complete  line  of  refrigerant  controls:  Thermostatic  Expansion  Valves  ’Refrigerant  Distributors 
Solenoid  Valves  *  Suction  Line  Regulators  *  Flooded  Evaporator  Controls  and  Reversing  Valves 
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T-SERIES 

•THERMO  EXPANSION  VALVES 

REFRIGERANT 

FREON-12 

FROM  Vi  ton  to  50  TONS 
REFRIGERANT 

FREON.22 

FROM  I  TON  TO  80  TONS 

CARRENE-7 

FROM  Vt  TON  TO  60  TONS 

PROPANE 

FROM  1  TON  TO  88  TONS 


Unsurpassed 


NEW  complete  line  of 

low  voltage  motor  control 


Attractive  enclosures  of  this  new  line  of  Size 
0  through  4  Allis-Chalmers  control  forecast 
quality  . . .  modem  engineering  design  assures 
it . . .  performance  tests  confirm  it.  Millions 
of  “life-test”  operations  attest  to  the  functional 
quality  in  every  detail  —  assure  the  ultimate 
in  dejjendable  performance  and  sure  protec¬ 
tion  for  personnel,  motors  and  machines. 


Contact  block  of  glass-filled  thermal-setting 
molding.  Contacts  of  cadmium  silver  oxide, 
contact  carrier  of  metal-reinforced  molding, 
dual-voltage  coils  encapsulated  in  epoxy-resin 
—  these  are  just  a  few  of  the  superior  mate¬ 
rials  used  to  assure  maximum  operating  de¬ 
pendability  and  long  life. 


Accessibility  —  Modem  design  provides  wide-open  accessibility 
for  fast  and  easy  installation,  modification,  inspection  and  main¬ 
tenance. 

Flexibility  —  Flexible  design  permits  making  many  modifications 
in  the  field  with  ease.  Minimum  parts  requirements  facilitate 
delivery  from  local  stock. 

A  complete  line  of  low  voltage  control  (Size  0  through  8)  and 
high  voltage  control  in  all  NEMA  enclosures,  plus  engineered 
control  systems.  Your  A-C  distributor  or  representative  will  give 
you  all  the  details.  Or  write  Allis-Chalmers,  General  Products 
Division,  Milwaukee  1,  Wisconsin. 


ALLIS-CHALMERS  <AC 


K-  I 


Firebox,  scotch-type  steel  boilers  and 
package  units  for  heat,  power,  steam. 


Centrifugal  refrigerating  machines  for 
central-station  air-conditioning  systems. 


Central-station  air-conditioning  units 
for  public  buildings,  industrial  plants. 


ail 
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representatives 
air-conditioning  job? 


Be  sure  one  of  the  representatives  you  call  is  from 
American -Standard  Industrial  Division 


You  benefit  by  discussing  equipment-selection 
with  an  engineer.  American-Standard  *  Industrial 
Division  is  engineer-staffed  from  brass  to 
branches.  Combining  three  American-Standard 
divisions  —  American  Blower,  Ross  Heat  Ex¬ 
changer,  Kewanee  Boiler  —  this  new  organization 
offers  onc-source  rcsjwnsibiHty  for  quality  and 


performance  in  equipment  designed,  engineered, 
and  manufactured  to  work  together.  There  are 
offices  in  all  principal  cities  to  assist  you  —  from 
the  planning  stage  on.  Contact  the  one  nearest 
you.  American-Standard  Industrial  Division,  De¬ 
troit  32,  Mich.  In  Canada:  American-Standard 
Products  (Canada)  Limited,  Toronto,  Ontario. 


Fancoil  units  for  cooling  and  heating  in-  Heavy-duty  centrifugal  fans  for  high  pres-  Packaged  commercial  air  conditioners, 

dividual  rooms  in  multi-room  structures.  sure  air  conditioning  or  ventilating  needs.  air-  or  water-cooled  types,  3  to  20  tons. 


AfUMKJUlSiMiiui  and  «  arc  trademarks  of  .\meriran  Radiator  &  Standard  Sanitary  Corporation. 


*  0  0  ^ 


)AMERiCAN't$itandard 


AMERICAN  BLOWER  PRODUCTS  •  ROSS  PRODUCTS  •  KEWANEE  PRODUCTS 
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Longer  Life 
Lower  Differentials 
Attractive  Appearance 

Using  an  improved  bellows  design,  these  new  A-B  controls 
combine  exceptionally  low  differentials  with  extremely  long 
life  —  even  when  cycled  from  zero  to  maximum  setting. 
Both  the  range  and  differential  setting  are  easily  adjustable 
— and  a  scale  shows  the  operating  point  of  the  control. 

The  precision  snap-action  switch  in  these  controls  has  no 
“dead  center” — operation  is  absolutely  positive.  Vibration  or 
mounting  angle  cannot  cause  faulty  operation.  And  the  pure 
silver  contacts  assure  millions  of  trouble  free  operations — 
without  maintenance. 

For  accurate  and  reliable  control  of  pressure  or  temperature, 
you’ll  find  nothing  to  equal  these  new  controls — they’re  A-B 
quality  throughout.  Don’t  delay  —  write  for  details. 


Allen-Bradley  Co.,  1330  S.  Second  St.,  Milwaukee  4,  Wis. 
In  Canada:  Allen-Bradley  Canada  Ltd.,  Galt,  Ont. 


Allen-Bradley  Air  Conditioning  and  Refrigeration 

PRESSURE  and  TEMPERATURE 


Pressure  controls 
on  air  compressors 


Bulletin  837  Bulletin  836  Bulletin  836 

Temperoture  Control  Pressure  Control  Pressure  Control 

equipped  with  copil-  for  low  in  NEMA  Type  4 

lory  tube  and  bulb.  pressures.  enclosure. 


PRESSURE  RANGES 

From  30'  vacuum  (Hg) 
to  900°  psi 


TEMPERATURE  RANGES 

From  — 150*F  to  490*  F 


Quality 
Motor  Control 
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BEFORE  YOU  BUY,  THINK; 


IVill  fungus  attack  your  cooling  tower  2  years  from  now? 


Not  if  it’s  a  Haistead&  Mitcheii  cooiing 
tower  with  a  20-  Year  Guarantee 


The  specially  treated  wood  decking  in  H&M  towers  resists 
rotting,  fungus  attack  and  algae  which  accumulates  and 
obstructs  air  flow  in  most  other  towers.  Performance  re¬ 
mains  “like  new”  in  H&M  cooling  towers  year  after  year. 

Only  Halstead  &  Mitchell  offers  a  20-Year  Guarantee  on  the 
wetted  deck  against  failure  due  to  rotting  or  fungus  attack. 

Other  H&M  features  for  unusually  low  maintenance  in¬ 
clude  F)ermanently  sealed  fan  bearings,  and  a  heavy  gauge 
steel  cabinet  protected  against  corrosion  by  three  plastic 
coats  applied  after  assembly.  Be  sure.  Ask  your  local  whole¬ 
saler  for  H  &  M  towers,  or  write  to  Halstead  &  Mitchell, 
Bessemer  Building,  Pittsburgh  22,  Pa. 

Water-Cooled  Condensers  •  Cooling  Towers  •  Air-Cooled  Condensers  •  Finned  Coil  Products 


H&M  COOLING  TOWER  WITH 
PRESSURE  TREATED  DECKING 


tv: 


EASIER  REMODELING  WITH  COPPER  TUBE.  Overhead  icorh  is  easier  —  no  threading,  no 
caulking  and  a  copper  tube  installation  weighs  only  one  fourth  as  much  as  one  of  ferrous  piping. 
Saves  space  —  copper  tube  is  trim,  solder-joint  fittings  are  compact.  Work  is  faster  —  Anaconda 
copper  tube  and  fittings  for  soil,  waste  and  vent  lines  cut  installation  time  one  third  to  one  half. 
A  better  job  —  copper  tube  won’t  rust:  its  smooth  inside  surface  resists  clogging.  For  more  infonna- 
tion  and  cost  comparisons  —  write:  The  American  Brass  Company,  Waterbury  20,  Conn.  In  Canada: 
Anaconda  American  Brass  Ltd.,  New  Toronto,  Out  •  6iH}4 


Anaconda 


COPPER  TUBE  AND  FITTINGS  for  soil,  waste  and  vent  lines  ^ 

Available  through  plumbing  wholesalers.  Products  of  The  American  Brass  Company 


Compact  Connections — Save  Space 


Longer  Lengths — Few  Joints 


Preassembly — Saves  Time 


Lightweight  Copper — Easier  Installation 


tames  Houston's  heat  at 
Dresser  Electronics  Center! 


#"We’d  need  2,400  tons  of  ice — every 
day — to  cool  the  eight  buildings  in 
Dresser  Electronics  Center*,  It  takes 
just  four  Chrysler  Centrifugal  Units  to 
do  the  job.  And,  with  Climate  by  Chrysler,  we  get 
many  other  important  benefits,  besides. 


"Reliability,  for  example.  Chrysler  engineering  has 
developed  air  conditioning  equipment  designed  for 
years  of  trouble-free  service — and  our  first  year’s 
experience  has  proved  it.  Or,  take  operating  costs. 
They’re  held  to  a  minimum — thanks  to  unique 
engineering  features  like  Chrysler’s  true  volute 
compressor  casing. 


"Since  our  equipment  operates  winter  and  summer, 
safety  is  vital,  too.  So  each  of  our  Airtemp  centrif¬ 
ugal  units  is  complete  with  automatic  purge  system, 
oil  and  temperature  control,  and  other  special 
protective  devices.” 


Whether  your  air  conditioning  job  requires  30  tons, 
or  3,000 — it  will  pay  you  to  get  the  C.hrysler  story. 
Contact  your  local  (Chrysler  Applied  Machinery 
and  Systems  sales  office.  Or  write:  Airtemp  Division, 
Chrysler  (’orporation.  Dept.  1-59,  Dayton  1,  Oluo. 


•New  Houston,  Texas  home  of  Southwestern  Industrial  Electronics 
Co.,  a  Division  of  Dresser  Industries.  Shown  above;  E.  I,.  Andrews, 
Facility  Director  for  Dresser  Industries,  Inc.  Consultants:  Bernard 
Johnson  &  Associates;  Weldon  W'.  Henderson,  Consulting  Engineer. 
Architects:  Pierce  &  Pierce. 


FIRST  WITH  THE  FINEST  IN  AIR  CONDITIONING 
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•  Although  Peerless  Electric  makes  blowers  and 
fans  up  to  86"  wheel  diameters,  smaller  units  have  their 
place,  too.  Rigid,  final  inspection  determines  whether 
size,  discharge,  motor  H.  P.,  etc,  agree  with  customers’ 
specifications.  Each  unit  is  operated  at  capacity  during 
this  inspection. 

WRITE  TODAY  FOR  CATALOGS! 

FAN  AND  BLOWER  DIVISION 

THE  ^et£ed^^&ctuc  COMPANY 

Also  Manufacturing  Tha  Mass achusatts  Lina® 


Sll  out  1 
ICMAIOO  tH} 

\  swiirs^ 


WARREN,  OHIO 


M*mb*r  of  th*  Air  Moving  and  Conditioning  Attociation,  Inc.  (AMCA) 


( 


J 
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-  wanted _ 

NEW 

modernization^P^^  _ 


here  is  the  answer. . . 


THE  DRAVO  HEATER  LEASE  PLAN 


Do  you  need  a  modem,  economical 
heating  system  to  further  plant  ex¬ 
pansion  or  modernization  plans,  but 
need  to  conserve  working  capital? 
Then  the  Dravo  Heater  Lease  Plan 
is  made  to  order  for  you.  Here  are 
the  facts: 

HOW  DOES  THE  DRAVO  HEATER 
LEASE  PLAN  WORK? 

Your  Dravo  representative,  a  quali¬ 
fied  heating  engineer,  works  with 
you  or  your  engineers  in  setting  up 
the  optimum  heating  plan  for  your 
facility.  Then,  instead  of  tying  up 
working  capital,  or  waiting  to  acquire 
the  purchase  price,  the  Dravo  Heater 
Lease  Plan  goes  into  effect.  You 
get  the  low-cost,  economical  heat 
you  need — right  away.  Dravo  offers 
several  alternate  methods  of  spread¬ 


ing  the  cost  over  a  three  to  seven 
year  period,  each  tailored  to  meet 
your  particular  needs,  with  a  renewal 
option  if  you  wish. 

WHAT  ARE  THE  BENEFITS  OF 
THE  DRAVO  LEASE  PLAN? 

It  frees  working  capital  for  other 
needs  that  may  be  more  immedi¬ 
ately  profitable.  It  actually  enlarges 
your  borrowing  capacity  b^ause  the 
Lease  Plan  operates  independently 
of  your  own  lines  of  credit.  It  allows 
you  to  have  the  heating  you  need 
now,  without  the  necessity  of  waiting 
for  more  capital. 

HOW  CAN  I  GET  THE  DETAILS 
OF  THE  DRAVO  LEASE  PLAN? 

Call  your  Dravo  Heater  representa¬ 
tive,  or  use  the  coupon  below. 


DRAVO 


P  O  R  A  T 


DRAVO  CORPORATION,  Pittsburgh  25,  Pennsylvania 

Please  see  that  I  get  full  information  on  the  new  Dravo  Heater  Lease  Plan. 


Name _ 

Title _ 

Company, 
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Address 

City _ 

State _ 


Zone 
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.  .  .  symbol  of  Lawler’s  “years  ahead’’ 
designing  that  brings  you  industry’s  most 
advanced,  consistent  thermostatic  control. 

Lawler  engineers  have  spent  the  greater 
part  of  a  half  century  solving  difficult 
temperature  control  problems. 

In  the  years  to  come,  Lawler  experience 
and  engineering  leadership  will  set  the 
pace  in  thermostatic  control  valves. 

LOOK  TO  LAWLER  FIRST! 


LOOK  TO  LAWLER 
FOR  TOMORROW’S 
DESIGN  IN  THERMO¬ 
STATIC  CONTROLS 

. KNOW-HOW 

KEEPS  US  AHEAD! 


^feaiurliig  flat' 

rad iai  blade  wheels 


A  packaged  industrial  fan  is 
now  offered  to  cope  with  virtu¬ 
ally  any  industrial  air  or  mate¬ 
rial  handling  problem.  Weather 
cover  is  removable,  and  motors 
and  drives  may  be  installed,  re¬ 
moved,  serviced  or  adjusted  on 
the  job  by  one  man.  All  units 
are  rotatable  and  reversible  in 
the  field.  Available  in  wheel 
sizes  from  14  inch  thru  36  inch. 
Send  for  Bulletins  S8S  and  S86. 


LS  TYPE 


LM  TYPE 


Packaged  industnal  fans  provide  LS  TYPE  wheels 
as  standard,  but  may  be  furnished  with  LM  TYPE 
at  slight  additional  cost.  A  completely  redesigned  line 
of  industrial  fans  is  also  offered,  with  wheel  sizes 
from  10  inch  thru  78  inch. 


THE  NEW  YORK  BLOWER  COMPANY 


Sales  Offices:  31 4T  South  Shields  Avenue  •  Chicago  16 


Making  dry  ice  at  109  below  jero  usinc 
ammonia  compressors  in  an  improved  cycle. 


MARK® 


TRAOe 


P'-essore  for 


^Peed 


WILL  DESIGN  .  .  .  BUILD  and  INSTALL 
FRICK  SYSTEMS  .  .  . 

to  solve  your  most  difficult  cooling 
problems. 

If  you  need  any  type  of  industrial  or  com¬ 
mercial  cooling — for  quick  freezing,  cold 
storage,  ice  making,  humidity  control,  low 
temperatures,  condensing,  air  conditioning, 
or  any  process  work — contact  the  nearest 
Frick  Branch  or  Distributor  for  recommen¬ 
dations  and  estimates. 


Frick  patented  cooling  coils  and  controls  have  doubled  the  output  of 
synthetic  rubber  reactors. 


Test  laboratory  work  for  temperatures  down  to  140 
below  zero. 


I'M  1 

'i-k'-l  .i 

i  Mis  ''  1 

Lm  -1 

I-'  V  A'  M 

.  ■ 

L  i.  ^  1  i 

^ 

They  compared 
**K”  factors  and 
cost  factors 
...and  bought 
SNAP*ON® 


Here’s  how  you  can  reduce  the  cost  of  insulating 
large  pipe  —  simply  use  Snap *011,  the  original  one-piece  pipe  insulation 
molded  of  fine  glass  fibers.  You  can  use  Snap* On  in  thinner  wall  thick¬ 
nesses  —  and  obtain  the  same,  or  superior  insulating  efficiency  —  for 
Snap* On’s  thermal  efficiency  is  unique  among  general-purpose  pipe  in¬ 
sulations.  Application  couldn’t  be  easier  or  more  economical  —  particularly 
when  you  use  big  6'  one-piece  sections  that  snap  on  big  pipe  quicker  than 
you  can  say  “Snap*On!” 

Compare  these  and  many  other  Snap* On  advantages  by  asking  your 
G-B  distributor  to  make  a  TEVA  (Thermo-Economic  Value  Analysis) 
survey  the  next  time  you  plan  to  insulate  piping,  be  it  hot  or  cold,  large 
or  small,  indoors  or  out.  Snap*On  is  available  in  the  complete  range  of 
sizes  from  copper  tubing  to  36"  IPS  .  .  .  plain,  or  with  a  variety  of  weather¬ 
proof  and  vapor  barrier  jackets. 


FOR  FREE  TEVA  SURVEY  CALL  YOUR  LOCAL 
6-B  SNAP*ON  DISTRIBUTOR 


(35iaiJia“IDa®®Gi] 


222  W.  1 0th  St.,  Kansas  City,  Mo. 

Thermal  and  acoustical  glass  fiber  insulations  •  Couplings  and  fittings  for  plain  and  grooved 
end  pipe  *  Molded  glass  fiber  pipe  insulation 


ook  Inside 

YORK’S  NEW 
STEP-BY-STEP 


AIR  CONDITIONING 
PLAN... 


See  how  York  provides  the  perfect  answer  to  budget¬ 
conscious  prospects  who  want  air  conditioning -but 
imagine  they  can’t  afford  it ! 

York’s  new  zone  cooling  plan  has  wide  appeal  to 
prospects  because  of  its  flexibility  and  low  cost.  With 
it,  they  can  air  condition  a  room  at  a  time,  a  floor 
at  a  time  or  an  entire  building,  simply  by  installing 
York  Packaged  Units  singly  or  in  multiple.  That 
means  businesses  with  limited  budgets  can  air 
condition  the  important  zones  first  and  add  the 
remainder  later.  It  means  installation  savings  because 
York  Packaged  Units  may  be  installed  quickly  and 
easily,  without  tearing  down  the  walls  or  putting 
in  special  foundations.  And,  it  means  reduced 
operating  costs  because  individual  units  may  be 
turned  off  when  not  in  use ! 


Complete  Line  of  YORK 
Packaged  Units  Offer  The  Full 
Benefits  of  Air  Conditioning! 

York’s  Low  Ambient  Oper¬ 
ation  now  makes  it  practi¬ 
cal  to  remove  stufHness, 
excess  heat  and  humidity 
in  winter  as  well  as  sum¬ 
mer!  Other  bonus  features 
include  exclusive  Cooling 
Maze  Coils  that  remove 
30%  more  humidity,  cool 
faster... heavy -duty  filters  that  remove 
dust,  dirt  and  air  borne  pollens . . .  and  gas- 
cooled,  Sealed-in-Steel  Compressors  that 
provide  longer  peak  performance! 

York  Packaged  Air  Conditioners  avail¬ 
able  in  single,  double  and  triple  compres¬ 
sor  models,  air  or  water-cooled,  from  3 
through  25  tons. 


YORK 

YORK  CORR.  SURRIDIARV  OF  RORO-WARNIR  CORR.,  YORK,  RA. 


BORG- WARNER 
RESEARCH  A  ENGINEERING 
MAKE  IT  BETTER 


Air  Conditioning,  Heating,  Refrigeration  and  Ice  Equipment  •  Products  for  Home,  Commercial  and  Industrial  Installations 
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Denumitloittw}... 


how  to  save  space  and  money 
on  your  next  air  handling  jobs 


YOURS... ALL  YOURS... with  the  Clarage  Centrilator®* 
power  roof  ventilator.  Handles  static  resistances  to  2" .  Re¬ 
quires  no  floor  space.  Minimum  installation  cost.  Unequalled 
accessibility.  High  efficiency  for  low  operating  cost.  Ideal 
solution  for  numerous  industrial  systems  such  as  the  one 
shown  above. 


V-belt  driven  centrifugal  type  with 
backwardly  inclined  blode  wheel. 
10  sizes.  Capacities  from  1400  to 
26400  CFM.  (Shown  above  with 
weather  enclosure  and  two  sides  of 
air  apron  removed.) 


Get  full  information  on  the  Clarage  Centrilator  and  its 
exclusive  Jet  Siphon  tm.  Air  Flow  Director  feature.  Request 
Bulletin  550  or  contact  the  nearest  of  our  58  sales  engineer¬ 


ing  offices  today.  CLARAGE  FAN  COMPANY. 

*  pAteot  Applied  for 

Dependable  equipment  for  making  air  your  servant 


Kalamazoo,  Michigan 
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This  new  VACUUM  HEATING  PUMP 

HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


Designed  and  manufactured  by  the  organization  that  made  the  Jennings 
Manifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
incorporates  every  desirable  feature  architects,  engineers,  owners  and 
operators  have  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  and  each  independently  controlled  by  its  own 
automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  ta 
meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real¬ 
istic  water  and  air  capacities  required  for  rapid  system  response  without 
wasteful  overheating. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


ENGINEERING  COMPANY 

4S7  WIftSON,  so.  NORWALK,  CONN. 
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Arrangement  No.  1, 
SW,  SI. 

For  belt  drive  or  direct 
connection.  Wheel  over¬ 
hung.  Two  bearings  on 
base. 


Arrangement  No.  2, 
SW.  SI. 

For  belt  drive  or  direct 
connection.  Wheel  over¬ 
hung.  Bearings  in  bracket 
supported  by  fan  housing. 


Arrangement  No.  3, 
SW,  SI. 

For  belt  drive  or  direct 
connection.  One  bearing  on 
each  side  and  supporteil  by 
fan  housing.  Not  recom¬ 
mended  in  sizes  27"  diam¬ 
eter  wheel  and  smaller. 


Arrangement  No.  4, 
SW,  SI. 

For  direct  drive.  Wheel 
overhung  on  prime  mover 
shaft.  No  bearings  on  fan. 
Base  mounted  or  an  in¬ 
tegrally  direct  connected 
prime  mover. 


Arrangement  No.  9, 
SW.  SI. 

For  belt  drive.  Arrange¬ 
ment  No.  1  designed  for 
mounting  prime  mover  on 
side  of  base. 


Arrangement  No.  7, 
SW,  SI. 

For  belt  drive  or  direct  con¬ 
nection.  Arrangement  No.  3 
plus  base  for  prime  _  mover. 
Not  recommended  in  sizes  27“ 
diameter  and  smaller. 


Arrangement  No.  8, 
SW.  SI. 

For  belt  drive  or  direct  con¬ 
nection.  Arrangement  No.  1 
plus  base  for  prime  mover. 


Arrangement  No.  7, 
DW,  DI. 

For  belt  drive  or  direct  con¬ 
nection.  Arrangement  No.  3 
plus  base  for  prime  mover. 


Arrangement  No.  3, 
DW,  DI. 

For  belt  drive  or  direct  con¬ 
nection.  One  bearing  on  each 
side  and  supported  by  fan 
housing. 


Rg.  I.  Fan,  drive  and  inlet  box  arrangements,  reprinted  by  permission  of  Air  Moving  and  Conditioning  Association, 
Inc.  SW  indicates  single  width;  DW  double  width;  SI  single  inlet  and  DI  double  inlet. 


Corrosion  Protection  for  Fans 

A.  N.  ROGERS 

Sturtevant  Division,  Westinghouse  Electric  Corp.,  Hyde  Parle,  Mass. 


An  application  guide  for  corrosive  resistant,  gas  tight  and  spark  resisting  fans. 
It  discusses  the  various  coatings  and  materials  that  can  be  used  for  fan  protection. 
An  extensive  table  shows  the  type  service  that  is  provided  by  various  corrosion 
protection  means  for  a  large  list  of  air  handling  products. 


^'^HERE  are  two  basic  methods  of  obtaining  corrosion 
■A  protection  in  air  handling  products.  These  methods 
can  be  classed  as: 

1.  Use  of  corrosion  resistant  metals  in  the  construction 
of  the  fan. 

2.  Use  of  a  protective  coating  on  the  exposed  surfaces 
of  a  standard  steel  fan. 

The  protective  coating  may  take  the  form  of  a  metallic 
spray,  or  galvanizing,  or  an  organic  compound  such  as 
corrosion  resistant  paint  or  plastic  coating. 

Today’s  technology  has  produced  a  wide  variety  of  pro¬ 
tective  coatings  which  can  offer  resistance  to  most  types 
of  corrosive  agents  found  in  the  handling  of  gases.  In 
most  cases,  protective  coatings  are  lower  in  cost  and 
more  readily  available  than  special  metals.  Where  con¬ 
ditions  permit,  it  is  advisable  to  use  fans  of  standard 
steel  construction  with  a  protective  coating  properly  se¬ 
lected  and  applied. 


Corrosion  Service 

Before  a  material  or  coating  can  l)e  selected  to  protect 
a  fan  against  corrosion,  it  is  first  necessary  to  establish 
the  chemical  composition  of  the  gas  to  be  handled.  Obvi¬ 
ously,  the  exposed  surfaces  must  l>e  resistant  to  all  the 
components  in  any  specific  chemical  combination.  The 
concentration,  and  erosive  nature  must  l)e  considered 
along  with  moisture  content  or  possibility  of  condensation. 

The  location  of  the  fan  may  cause  condensation  if  tlie 
temperature  of  the  exhaust  fumes  drops  below  the  dew 
point. 

For  simplicity  of  reference  and  evaluation,  corrosion 
service  for  fans  may  l)e  divided  into  three  categories: 

Corrosion  Service  S  (Severe) — This  is  the  most  severe 
service  encountered  in  fan  applications  involving  corro¬ 
sion  resistance.  ITie  fan  is  called  upon  to  handle  heavy 
concentrations  of  corrosive  fumes  with  possibility  of 
liquid  contact  due  to  carryover,  splashing  or  condensa- 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  MAY.  1959 


57 


tion.  Tliis  type  of  service  would  also  apply  when  solid 
material  is  mixed  with  the  gas  stream  to  cause  abrasion. 
Any  concentration  of  highly  corrosive  agents  would  also 
be  considered  in  this  Service  5  cat^ory. 

Corrosion  Service  M  (Moderate) — Most  corrosion  pro¬ 
tection  requirements  fall  into  this  category.  The  fan  will 
handle  a  mixture  of  fumes  and  air  which  dilutes  the 
corrosive  element,  thus  reducing  the  concentration.  Tbere 
is  no  direct  contact  with  the  actual  liquid  (acid)  or 
solid  (salt),  but  some  moisture  may  be  combined  with 
the  fumes. 

Corrosion  Service  L  (Light) — Fans  handling  very  di¬ 
lute  gases,  or  opjerating  in  process  areas  without  directly 
handling  the  fumes,  will  fall  into  the  category  of  Corro¬ 
sive  Service  L. 

Service  L  protection  may  be  provided  on  the  exterior 
of  fans  where  service  S  or  M  protection  is  specified  for 
the  interior  surfaces. 

Fan  Types  for  Corrosion  Resistant  Service 

For  Service  S,  centrifugal  fans  only  should  be  used. 
Bearings  should  not  be  mounted  in  the  fan  inlets  where 
they  would  be  exposed  to  the  gas  stream.  Fans  should  be 
supplied  with  flange  connections  and  a  drain  at  the  low 
point  of  the  fan  housing.  Radial  bladed  wheels  of  simple 
construction  are  easiest  to  modify  for  special  metals  or 
coatings  and  are  always  preferable  when  solid  material 
must  pass  through  the  fan. 

When  rubber  or  neoprene  sheet  stock  lining  is  required 
for  fans  handling  large  volumes  of  fumes,  airfoil  blades 
offer  the  dual  advantages  of  low  horsepower  and  ready 
adaptation  for  these  coverings. 

For  Service  M,  either  centrifugal  fans  or  properly  de¬ 
signed  tubeaxial  fans  w'ith  sealed  drive  and  bearing  hous¬ 
ing  may  be  used.  Bearings  should  not  be  located  in  the 
airstream;  flange  connections  are  recommended;  cen¬ 
trifugal  fans  should  have  drains. 

For  Service  L,  standard  centrifugal  or  axial  flow  fans 
may  be  applied,  and  even  light  duty  fans  such  as  venti¬ 
lating  sets  may  be  suitable. 

Fan  Arrangements 

Service  S,  Use  AMCA  arrangements  1,  8  or  9,  Fig.  1. 
Service  Tf,  use  AMCA  arrangements  1,  8  or  9.  Arrange¬ 
ments  2  or  4  may  be  used  when  operating  temperatures 
are  normal  and  the  coating  weight  or  rotating  elements 
is  not  excessive. 

Service  L.  Use  AMCA  arrangements  1,  2,  4,  8  or  9. 
AMCA  arrangements  3  or  7  (bearing  in  inlet)  may  be 
used  for  Service  L  provided  that  shorter  bearing  life  is 
recognized. 

Types  of  Corrosion  Protection 

When  Service  S  is  encountered,  the  best  possible  pro¬ 
tection  is  advisable;  otherwise  the  equipment  life  may 
be  extremely  short.  Fan  construction  of  corrosion  resist¬ 
ing  metals  may  well  be  justified.  CHherwise,  heavy  duty 
protection  may  be  obtained  with  sheet  stock  rubber 
linings,  or  thick  plastic  coatings. 

For  Type  M  service,  special  metab  are  not  normally 
required.  Customary  protective  coatings  on  steel  will 
generally  suffice. 

Type  L  service  seldom  requires  more  than  a  thin  pro¬ 


tective  coating  or  painting  with  corrosion  resistant  paint. 

Limitations  of  Special  Metals 

Basically,  the  metal  must  not  only  be  resistant  to  the 
corrosive  agents  but  must  also  have  physical  character¬ 
istics  suited  to  fan  construction.  Particularly,  it  must 
stand  the  stresses  resulting  from  the  rotation  of  the  wheel. 
Some  materials  are  difficult  to  machine  or  form,  par¬ 
ticularly  certain  tv^pes  of  stainless  steel.  Where  the 
material  must  be  welded,  it  must  be  weldable.  More  im¬ 
portant,  it  must  be  weldable  without  impairing  the  cor¬ 
rosion  resisting  characteristics.  Otherwise,  special  riveted 
construction  must  be  used  to  take  the  place  of  welding, 
and  this  is  not  possible  with  all  designs. 

Thin  Coatings,  Thick  Coatings  and  Coverings 

Thin  coatings  range  in  thickness  from  5  to  10  mils. 
(.005  to  0.01  inch).  The  minimum  thickness  for  a  cor¬ 
rosion  resistant  coating  is  considered  to  be  5  mils.  Thin 
coatings  are  generally  applied  as  a  liquid,  by  spray, 
brush,  or  dip.  Most  tj’pes  usually  are  applied  in  three 
coats  for  long  life  economy  and  protection  against  “pin 
holes”  or  “porosity.”  Alternate  colors  are  often  applied 
to  insure  proper  coverage  for  each  coat. 

Thick  coatings  range  in  thickness  from  10  mils  to 
1/16  inch  or  more.  Thick  coatings  may  be  applied  by 
spray,  hot  or  flame  spray,  or  dip,  and  in  some  instances, 
by  brush.  Plastisols,  liquid  neoprene,  and  thermoplastic 
are  examples  of  material  used  for  thick  coatings.  Ample 
coats  are  applied  for  maximum  protection  against  pin 
holes. 

Coverings,  such  as  sheet  stock  rubber  or  neoprene,  as 
applied  to  fans  are  put  on  in  the  form  of  sheets  using  an 
adhesive.  They  range  from  1/16  to  ^  inch  in  thickness, 
depending  on  type  or  duty.  Sheet  stock  coverings  elimi¬ 
nate  the  danger  of  porosity  or  pin  holes  possible  with 
other  types  of  coatings. 

It  may  be  stated  generally  that  for  a  given  tyqw  of 
coating  material,  the  protection  and  the  cost  are  in  direct 
proportion  to  the  thickness. 

Limitations  of  Coating  Materials 

The  adhesion  properties  must  be  such  that  the  pro¬ 
tective  material  will  not  separate  or  fly  off  under  stresses 
caused  by  rotation.  There  must  be  no  tendency  to  flow  in 
the  final  state;  otherwise,  wheel  balance  will  be  dis¬ 
turbed.  Coverings  must  be  sufficiently  workable  to  con¬ 
form  with  the  required  contours  and  it  must  be  possible 
and  practical  to  seal  adjoining  sheets.  Curing  or  dipping 
temperatures  must  be  low  enough  not  to  damage  or 
disturb  the  basic  structure  of  the  fan. 

Design  Modifications  for  Corrosion  Resisting  Fans 

Thick  coatings  and  coverings  require  the  most  exacting 
fan  preparation.  For  Services  S  and  M,  this  is  most 
essential.  All  permanent  joints  of  the  fan  are  continu¬ 
ously  welded,  cleaned,  and  ground  to  a  radius  suitable 
for  the  coating.  All  sharp  edges  or  comers  are  ground 
to  a  similar  radius,  and  butt  welded  seams  are  ground  to 
a  smoothly  curved  surface.  Removable  fan  parts  are  held 
in  place  by  weld  studs  or  other  methods  to  protect  the 
coating  during  removal  or  replacement.  Additional  brac¬ 
ing  (if  necessary),  is  provided  to  assure  a  rigid  structure. 
Continuously  welded  companion  flanges  for  duct  or 
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TABLE  l~CORROSION  RESISTANCE  GUIDE 

Material 

Standard  Steel 

Stainless  Steel 
304  316 

Monel  Metal 

Brass  or  Bronze 

Aluminum 

Natural  Rubber, 
Soft  Lining 

Natural  Rubber, 
Hard  Lining 

Neoprene,  1 

Sheet  Lining 

Neoprene, 

Thick  Coating 

Vinyl  Plastisol, 
Thick  Coating 

Phenolic  Baked 
Thin  Coating 

Phenolic  Air  Dry 
Thin  Coating 

Epoxy  Air  Dry 
Thin  Coating 

Vinyl  Air  Dry 

Thin  Coating  j 

Chlorinated  1 

Rubber,  Thin  Ctg. 

Bitumins 

Thin  Coating  | 

Maximum  Temperature,  Deg  F 

800  800  800  X  150  170  170  260  200  150  400  140  150  140  120  120 
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M 

M 

S 

S 

M 

L 

L 

M 

L 

L 

L 

Hydrogen  Sulfide 

U 

L 

u 

u 

M 

s 

s 

S 

s 

s 

s 

s 

s 

s 

M 

M 

Hypochlorous  Acid 

X 

X 

X 

X 

X 

s 

s 

S 

s 

s 

L 

u 

L 

s 

L 

L 

Kerosene 

S 

S 

s 

s 

S 

u 

u 

M 

M 

s 

s 

s 

s 

s 

L 

U 

Lactic  Acid 

U 

M 

u 

L 

u 

L 

s 

S 

s 

s 

s 

s 

S 

s 

L 

L 

Lubricating  Oils 

S 

S 

s 

S 

s 

U 

u 

S 

s 

s 

s 

s 

S 

s 

L 

U 

Magnesium  Sulfate 

L 

M 

M 

M 

L 

S 

s 

s 

s 

s 

s 

s 

s 

s 

M 

M 

Methyl  Ethyl  Ketone 

S 

S 

S 

S 

S 

u 

u 

L 

L 

M 

s 

s 

s 

u 

L 

L 

Milk 

U 

S 

L 

U 

S 

X 

X 

X 

X 

s 

X 

X 

X 

X 

X 

X 

Mineral  Oil 

S 

s 

S 

s 

S 

u 

u 

S 

s 

s 

s 

s 

s 

s 

L 

U 

Nitric  Acid 

u 

M 

u 

u 

u 

L 

L 

L 

L 

M 

L 

u 

L 

L 

U 

U 

Nitro  Benzene 

X 

X 

X 

X 

X 

U 

u 

U 

U 

L 

S 

s 

S 

L 

U 

U 

Oleic  Acid 

L 

S 

s 

X 

s 

L 

L 

U 

M 

M 

S 

s 

S 

L 

L 

L 

Oxalic  Acid 

U 

S 

M 

M 

u 

s 

s 

S 

S 

S 

S 

s 

S 

S 

M 

M 

Perchloric  Acid 

X 

X 

X 

X 

X 

s 

s 

S 

S 

S 

L 

L 

L 

M 

X 

X 

Phenol 

L 

M 

M 

L 

M 

u 

u 

L 

L 

u 

S 

s 

S 

U 

U 

L 

Phosforic  Acid 

U 

M 

M 

M 

U 

s 

s 

S 

S 

s 

s 

s 

S 

s 

L 

L 

Picric  Acid 

L 

s 

U 

U 

s 

X 

X 

X 

X 

X 

u 

u 

S 

X 

X 

X 
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TABLE  I— CORROSION  RESISTANCE  GUIDE 


Material 

Standard  Steel 

Stainless  Steel 
304  316 

Monel  Metal 

Brass  or  Bronze 

Aluminum 

Natural  Kubber, 
Soft  Lining 

Natural  Rubber 
Hard  Lining 

Neoprene, 

Sheet  Lining 

Neoprene, 

Thick  Coating 

Vinyl  Plastisol, 
Thick  Coating 

Phenolic  Baked 
Thin  Coating 

Phenolic  Air  Dry 
Thin  Coating 

Epoxy  Air  Dry 
Thin  Coating 

Vinyl  Air  Dry 
Thin  Coating 

i  Chlorinated 
Rubber,  Thin  Ctt 

1  Bitumins 

Thin  Coating 

Maximum  Temperature 

,  Deg  F 

i  800 

800 

800 

X 

150 

170 

170 

250 

200 

150 

400 

140 

150 

140 

1 20  _ 

_I20_ 

Potassium  Alum 

X 

X 

X 

X 

X 

S 

S 

S 

S 

S 

S 

S 

S 

S 

M 

M 

Potassium  Hydroxide 

M 

M 

S 

L 

U 

S 

S 

S 

S 

S 

u 

U 

M 

M 

M 

L 

Potassium  Permanganate 

X 

X 

X 

X 

X 

M 

M 

s 

S 

M 

L 

u 

M 

L 

L 

L 

Potassium  Sulfate 

L 

M 

S 

M 

M 

S 

S 

s 

S 

S 

S 

s 

S 

S 

M 

M 

Sea  Water 

U 

L 

S 

S 

L 

S 

S 

s 

S 

s 

S 

s 

S 

S 

S 

S 

Silver  Nitrate 

X 

X 

X 

X 

X 

S 

s 

s 

S 

s 

S 

s 

S 

S 

S 

M 

Sodium  BIsulfate 

U 

M 

X 

M 

M 

S 

s 

s 

S 

s 

S 

s 

S 

S 

M 

M 

Sodium  Carbonate 

M 

M 

M 

M 

M 

S 

s 

s 

S 

s 

L 

u 

M 

S 

M 

L 

Sodium  Chloride 

M 

M 

M 

M 

L 

S 

s 

s 

S 

s 

S 

s 

S 

S 

S 

S 

Sodium  Hydroxide 

S 

S 

S 

M 

U 

S 

s 

s 

S 

s 

L 

u 

M 

S 

M 

L 

Sodium  Hypochlorite 

U 

L 

u 

U 

U 

M 

M 

M 

M 

M 

L 

u 

L 

L 

L 

L 

Sodium  Nitrate 

M 

S 

M 

L 

M 

S 

S 

s 

S 

s 

S 

s 

S 

S 

M 

M 

Sodium  Sulfate 

L 

M 

S 

S 

S 

S 

S 

s 

s 

s 

S 

s 

S 

s 

M 

M 

Sodium  Sulfite 

U 

M 

M 

M 

X 

s 

s 

s 

s 

s 

S 

s 

S 

s 

M 

M 

Sulfur 

M 

M 

M 

U 

u 

M 

M 

M 

M 

X 

X 

X 

X 

X 

X 

X 

Sulfuric  Acid 

U 

U 

L 

U 

u 

M 

M 

M 

M 

M 

S 

s 

S 

L 

L 

L 

Sulfurous  Acid 

U 

L 

U 

L 

M 

L 

L 

L 

L 

X 

S 

s 

S 

M 

X 

X 

Sulfur  Dioxide 

L 

L 

S 

U 

X 

U 

U 

U 

U 

X 

S 

s 

X 

X 

X 

X 

Tartaric  Acid 

U 

S 

S 

U 

S 

S 

s 

S 

S 

X 

X 

X 

X 

X 

X 

M 

Toluene 

X 

X 

X 

X 

X 

U 

u 

u 

u 

L 

S 

s 

S 

u 

L 

L 

Trichloroethylene 

L 

M 

S 

M 

M 

U 

u 

u 

u 

L 

S 

s 

S 

u 

L 

L 

Turpentine 

L 

S 

S 

L 

S 

U 

u 

u 

u 

X 

X 

X 

X 

X 

X 

X 

Vegetable  Oils 

S 

S 

S 

S 

S 

U 

u 

L 

L 

X 

S 

s 

S 

X 

X 

X 

Vinegar 

L 

s 

s 

L 

L 

S 

s 

S 

S 

X 

X 

X 

X 

X 

X 

X 

Water 

M 

s 

s 

S 

S 

S 

s 

M 

M 

S 

S 

s 

s 

s 

S 

S 

Zinc  Sulfate 

L 

X 

s 

L 

X 

S 

s 

S 

S 

X 

S 

s 

s 

X 

X 

M 

S  Severe  corrosion  service.  Suitable  for  heavy  concentrations  of 
undiluted  fumes:  liquid  contact  due  to  carry-over,  splashing  or 
condensation:  solid  material  to  gas  stream:  lower  concentration 
of  highly  corrosive  agents. 

M  Moderate  corrosion  service.  Suitable  for  normal  fan  require¬ 
ments:  mixture  of  fumes  and  air:  no  direct  contact  with  liquid  or 
solid  corrosive  but  moisture  may  be  combined  with  fumes. 


L  Light  corrosion  service.  Suitable  for  intermittent  exposure  to 
light  fume  concentration.  Maintenance  coatings  particularly  for 
fan  exteriors. 

U  Unsulted  for  use  against  corrosive  agent  listed. 

X  No  data  available. 


stack  coanections  are  provided.  Pin  holes  in  welds  or 
castings  are  avoided  or  filled  especially  when  the  coat¬ 
ing  or  lining  is  to  be  heat  cured,  as  air  trapped  in  pin 
holes  will  expand  under  heat  treatment  and  cause 
separation  between  the  coating  and  the  metal. 

Where  necessary,  fan  wheels  are  strengthened  and 
shaft  and  hearing  sizes  increased  to  carry  the  increased 
weight  of  the  coating  or  lining. 

Sandblasted  Base 

A  sandblasted  base  surface  is  a  “must”  for  thick  coat¬ 
ings  or  coverings,  and  undoubtedly  best  for  every  type  of 
protective  paint  or  coating.  Surfaces  are  freed  of  dirt, 
scale,  rust  and  grease  and  are  primed  according  to  the 
coating  manufacturer’s  directions. 

Type  L  service  normally  requires  limited  modifications 
of  the  standard  fan.  Surfaces  are  freed  of  dirt,  scale, 
rust  and  grease  prior  to  application  of  coatings. 

Materials  Available  for  Protective  Coatings 

The  following  are  materials  most  commonly  used  for 
fan  protection: 


Natural  Rubber  is  applied  to  fans  over  12-inch  wheel 
diameter  in  the  form  of  sheet  stock.  Smaller  fans  are 
dipped  or  sprayed  with  latex.  Rubber  in  any  form  re¬ 
quires  curing  or  vulcanizing  by  heat.  Natural  rubber  is 
resistant  to  all  common  inorganic  acids  and  alkalis;  it 
is  also  resistant  to  alcohol,  but  is  softened  by  hydrocarbon 
solvents.  Soft  rubber  is  abrasion  resistant;  hard  rubber 
is  generally  more  chemical  resistant.  Maximum  permissi¬ 
ble  gas  temperature  is  170  deg  F. 

Synthetic  Rubber 

Neoprene  is  tlie  most  common  synthetic  rubber,  having 
chemical  resistance  similar  to  natural  rubber,  but  in 
addition,  being  more  resistant  to  oxidizing  agents  and 
also  to  many  hydrocarbons  and  oils.  Heat  resistance  is 
also  greater,  and  neoprene  may  be  used  for  temperatures 
as  high  as  250  deg  F. 

Corrosion  Resistance  Guide 

Table  1  is  designed  to  serve  as  a  guide  to  the  corrosion 
resisting  characteristics  of  various  materials,  linings  and 
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coatings.  The  data  contained  have  been  taken  from  ma¬ 
terial  published  by  various  manufacturers,  and  wiU,  of 
course,  vary  to  some  extent  with  the  particular  product. 

It  has  been  set  up  to  sho'W  the  type  of  corrosion  service 
the  material  or  coating  is  capable  of  handling.  In  many 
cases,  thick  coatings,  thin  coatings  and  linings  show  equal 
service  ratings.  In  these  cases  the  relative  merits  should 
be  evaluated  according  to  cost  and  service  life. 

Neoprene  is  available  as  sheet  stock  and  in  liquid  form 
for  thick  or  thin  coatings.  Sheet  stock  is  vulcanized  by  heat, 
but  liquid  coatings  are  more  often  vulcanized  by  catalytic 
action. 

Phenolics 

Phenolic  resins  are  thermosetting  plastic,  such  as  baked 
Heresite,  which  are  normally  polymerized  by  baking  at 
temperatures  from  300  to  350  deg.  Phenolic  coatings 
are  resistant  to  all  common  solvents  and  inorganic  acids, 
but  are  attacked  by  caustics,  alkalis  and  oxidizing  agents. 
Phenolics  are  applied  as  thin  coatings  by  spraying,  and 
proper  thickness  is  built  up  through  a  number  of  coats 
with  partial  cure  between  applications.  Maximum  tem¬ 
perature  is  350  deg.  The  result  is  a  tough  and  mod¬ 
erately  abrasion -resistant  surface.  Phenolics  such  as 
Heresite  are  also  available  as  air-dried  coatings  which 
are  polymerized  or  hardened  to  a  final  state  through  the 
presence  of  a  catalytic  or  accelerating  agent.  However,  the 
baked  version  is  generally  considered  superior  because 
of  greater  density  and  less  porosity. 

Epoxys 

Epoxy  resins  such  as  DuPont  823,  are  somewhat  simi¬ 
lar  to  phenolics  but  have  greater  alkali  resistances.  They 
are  generally  available  as  air-dried  thin  coatings  which 
are  polymerized  by  catalytic  action.  Thickness  per  coat 
is  generally  greater  than  phenolic  coatings. 

Vinyls 

Vinyls  are  thermoplastic  materials  with  excellent  gen¬ 
eral  acid  and  alkali  resistance.  They  are  unaffected  by 
some  hydrocarbons  and  have  a  fair  resistance  to  oxidiz¬ 
ing  atmospheres.  Because  of  their  thermoplastic  nature, 
maximum  temperature  is  140  deg.  Vinyls  in  solvent 
solutions  (such  as  Metalast)  are  applied  as  thin  coatings 
by  spraying. 

Thick  vinyl  coatings  may  be  obtained  by  applying  a 
plastisol  (nonsolvent  vinyl  plastic  solution)  by  spray  or 
dip.  Plastisol  coatings  require  baking  for  final  fusion  of 
the  film. 

Chlorinated  Rubber  Paint 

Chlorinated  rubber  paint  forms  a  tough  resinous  coat¬ 
ing  which  has  no  properties  in  common  with  rubber.  It 
possesses  good  resistance  to  alkalis,  caustics,  and  some 
mineral  acids,  but  is  attacked  by  most  hydrocarbons  and 
generally  has  poor  resistance  to  oxidizing  agents.  Chlori¬ 
nated  rubber  paint  is  generally  available  in  thin  coatings 
which  may  be  applied  by  brush  or  spray  and  is  commonly 
used  in  Type  L  service. 

Bitumins 

These  products  are  available  in  coal  tar  or  asphaltum 
types  for  thin  coatings.  They  offer  relatively  low-cost  pro¬ 
tection  against  mild  acid  fumes,  but  are  not  recommended 


for  expKxsure  to  caustics.  In  general,  they  are  recom¬ 
mended  only  for  Type  L  service,  and  many  require 
frequent  reapplications,  or  at  least,  retouching. 

Oil  Base  Paints 

These  cannot  be  reconunended  for  most  types  of 
chemical  exposure.  They  are  satisfactory  mainly  for 
weather  and  moisture  resistance. 

Selection  of  Protection 

The  only  sure  guide  in  the  selection  of  a  metal  or 
coating  to  resist  corrosion  is  by  determination  of  actual 
performance  of  the  material  under  like  operating  condi¬ 
tions.  Any  other  basis  necessarily  involves  a  calculated 
risk.  If  a  material  gives  lasting  protection  in  tanks  and 
piping  which  are  handling  the  corrosive,  it  is  reasonable 
to  assume  that  the  same  material  will  provide  the  same 
degree  of  protection  in  the  fan.  The  Corrosion  Resistance 
Guide  (Table  1)  is  an  excellent  source  for  the  tentative 
selection  of  materials.  The  purchaser  or  user,  employing 
the  corrosive,  rightfully  assumes  the  responsibility  as  to 
the  corrosive  agent,  its  concentration,  moisture  content, 
temperature,  and  ultimate  specifications  of  the  desired 
corrosion  protection.  Some  manufacturers  will  determine 
whether  a  coating  can  be  satisfactorily  applied  to  the 
applicable  fan,  or  in  the  case  of  special  metals,  whether 
the  fan  can  be  fabricated  satisfactorily. 

The  Air  Moving  and  Conditioning  Association  (succes¬ 
sor  to  the  NAFM)  recognizes  the  hazards  of  corrosion,  and 
in  this  regard  AMCA  Bulletin  110  states:  “To  study  the 
effect  of  abrasion,  erosion,  corrosion  or  excessive  heat, 
the  Engineering  Committee  of  the  association  has  been 
investigating  and  experimenting  with  plate  alloys,  ma¬ 
terials,  coatings,  and  forms  of  construction.  To  date  no 
materials  or  means  have  been  discovered  which  will  ef¬ 
fectively  and  completely  resist  all  such  effects.  Some 
materials  are  better  than  others.  The  resistance  to  such 
effects,  therefore,  is  one  of  degree  only. 

“Experience  having  shown,  on  the  basis  of  present-dav 
knowledge,  that  abrasion,  erosion,  corrosion  or  deteriora¬ 
tion  from  excessive  heat  are  s])eculative  assumptions  of 
maintenance,  it  is  the  policy  of  the  association  to  advise 
buyers  of  fan  equipment  that  guarantees  covering  such 
conditions  cannot  be  made  in  good  faith.” 

Where  coatings  are  used,  the  fan  surface  will  be  pre¬ 
pared  and  the  material  applied  strictly  in  accordance  with 
such  manufacturer’s  instructions.  In  the  case  of  protective 
coatings  or  linings,  applied  by  others,  the  warranty  of 
the  applicator  shall  apply. 

'Sas-tighf  Fans 

In  many  instances,  it  is  important  that  leakage  from 
a  fan  be  kept  to  a  minimum  when  it  is  handling  corrosive, 
inflammable  or  otherwise  dangerous  fumes.  There  are 
no  industry  standards  for  gas-tight  fans.  However,  one 
particular  standard  which  Westinghouse  maintains  for 
AMCA  arrangements,  1,  8,  or  9  is  as  follows: 

1.  Dust-tight — ^This  represents  a  reasonable  degree  of 
tight  construction  in  those  joints  of  the  fan  that  are 
under  pressure  in  normal  operation.  If  fly  ash  or  other 
fine  dusts  were  to  be  fed  through  such  a  fan,  no  dust 
streaks  should  be  observed  at  the  various  joints.  A 
standard  rubbing  shaft  seal  is  provided. 
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Rg.  2.  Details  of  a  stuffing  box  seal. 


2.  Gas-tight — ^This  represents  construction  tight  enough 
to  prevent  leakage  of  gas  under  normal  operating  pres¬ 
sure.  Gas  leakage  would  be  small  and  considered  quite 
acceptable  in  gas  plants,  solvent  recovery  and  like  ap¬ 
plications.  Manufacturing  quality  control  includes  a  soap 
suds  bubble  check  test  to  insure  that  the  construction  is 
suitably  tight  Removable  portions  of  the  fan  are  pro¬ 
vided  with  additional  bolts  and  gaskets  and,  where  nec¬ 
essary,  machined  surfaces  are  used.  Inlet  and  outlet 
flanges  are  furnished  suitable  for  welded  or  properly 
gasketed  connection  to  customer’s  companion  flanges.  A 
stufiing  box  seal  as  illustrated  in  Fig.  2  will  be  furnished 
at  the  shaft  opening  as  standard. 

When  required  for  particular  applications,  centrifugal 


water  seals  or  water  lubricated  carbon  ring  seals  may 
be  furnished  for  operating  or  standby  service.  Flanged 
connections  machined  to  a  plane  surface  are  also  avail¬ 
able.  For  extreme  applications  as  encoimtered  in  atomic 
energy  plants  or  when  extremely  toxic  gases  are  being 
handled,  special  construction  and  sealing  devices  can  be 
provided. 

Spark  Resistant  Construction 

To  meet  hazardous  flanunable  or  explosive  conditions, 
fans  can  be  supplied  according  to  the  AMCA  adopted 
standards  for  spark  resistant  fans.  These  standards  are 
listed  in  AMCA  Bulletin  110,  page  10  and  are  as  follows: 

Type  Construction 

A  All  parts  of  the  fan  in  contact  with  the  air  or  gas 
being  handled  shall  be  made  of  nonferrous  material. 
B  The  fan  shall  have  an  entirely  nonferrous  wheel  and 
a  nonferrous  ring  about  the  opening  through  which 
the  shaft  passes. 

C  The  fan  shall  be  so  constructed  that  a  shift  of  the 
wheel  or 'shaft  will  not  permit  two  ferrous  parts  of 
the  fan  to  rub  or  strike. 

Bearings  shall  not  be  placetl  in  either  the  air  or  the  gas 
.stream. 

The  user  shall  electrically  ground  all  fan  parts. 
Specifically,  construction  might  be  as  follows: 

Type  A  consists  of  an  aluminum  wheel,  an  aluminum 
housing,  and  a  monel  shaft.  Other  external  fan  parts  are 
standard  steel. 

Type  B  consists  of  an  aluminum  wheel  and  an  aluminum 
rubbing  ring  where  the  shaft  passes  through  the  housing. 
Type  C  consists  of  aluminum  inlet  and  cone. 


Air  Pollution  Problems  Will  Increase 


“Our  confidence  in  the  abundance  of  the  four  principal 
elements  of  our  forefathers  has  been  severely  shaken  in 
recent  years,”  according  to  A.  J.  Haagen-Smit,  professor 
of  biochemistry  at  California  Institute  of  Technology, 
writing  in  the  October  17,  1958,  issue  of  Science.  He  con¬ 
tinues  by  stating  that  we  have  learned  that  the  increas¬ 
ing  population  will  have  less  room  in  which  to  grow  its 
crops  and  keep  its  c.attle.  Coal,  oil,  and  gas  reserves  have 
definite  time  limits,  and  we  might  have  had  to  face  a 
major  war  over  water  rights  had  our  ancestors  not  been 
wise  enough  to  create  a  United  States  of  America.  Finally, 
our  supposedly  infinite  supply  of  air  has  turned  out  to 
be  limited,  too.  With  the  advent  of  atomic  energv,  many 
of  these  problems  can  be  solved,  but  the  universal  use  of 
atomic  energy  will  make  the  problem  of  keeping  our  air 
fit  to  breathe  even  more  difficult.  Now  we  are  concerned 
with  constituents  present  in  concentrations  of  a  few  parts 
per  million.  TTie  future,  and  part  of  the  present,  genera¬ 
tion  must  worry  about  the  removal  of  pollutants  present 
in  quantities  smaller  by  a  factor  of  many  powers  of  ten. 
In  this  more  efficient  cleaning  process,  Ae  theoretical 
knowledge  and  technical  skill  required  will  be  far  greater 
than  the  knowledge  and  skill  available  today. 

It  is  understandable  that  there  has  been  resistance  to 
the  installation  of  costly  control  equipment  which  often 
does  not  contribute  in  a  direct  manner  to  profits.  Some 
of  the  objections  have  been  removed  in  recent  years,  and 


it  is  now  generally  conceded  that  damage  from  air  pollu¬ 
tion  is  large  and  that  recovery  measures  often  pay  for 
themselves  and  in  some  cases  may  even  make  profits. 
Corrosion  due  to  the  emission  of  various  chemicals  is  a 
source  of  tremendous  expense  to  the  public.  Recovery 
methods  will  reduce  this  corrosion  and  will  also  lower 
the  cleaning  bills  for  the  outside,  as  well  as  the  inside, 
of  our  houses.  But  even  if  no  direct  profit  is  made,  the 
many  intangibles  make  it  worth  while  to  improve  working 
conditions.  The  standard  of  living  of  the  workers  is 
raised,  and  possible  adverse  effects  on  their  health  are 
eliminated.  This  contributes  to  an  increased  efficiency  on 
the  part  of  the  worker.  It  also  raises  the  value  of  the 
industrial  property  and  of  the  surrounding  real  estate. 
In  many  cases,  management  has  gone  much  further  than 
merely  curing  existing  air  pollution  problems.  At  the 
present  time,  climatological  and  topographical  conditions 
are  examined  carefully  in  selecting  the  site  for  new  indus¬ 
try,  and  in  the  construction  of  new  buildings  the  installa¬ 
tion  of  air-pollution-control  equipment  is  considered  be¬ 
forehand,  rather  than  at  a  time  when  public  relations 
have  suffered  a  severe  setback. 

The  old  slogan,  “Prosperity  is  measured  by  the  number 
of  smoking  stacks,”  is  no  longer  true.  Today,  prosperity 
can  be  gaged  by  the  number  of  strange-looking  bulges 
protruding  from  the  roofs  of  the  factories.  These  bulges 
are  dust-  and  fume-collectors. 
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When  permissible  starting  current 

is  limited,  consider 


Part  Winding  Starting 


G.  W.  NEUMANN 

Industrial  Engineering  Section 
General  Electric  Co. 


Much  air  conditioning,  heating,  and  ventilation 
equipment  is  installed  in  properties  which  are 
served  by  combination  light  and  power  secondary 
distribution  networks  owned  by  public  utilities. 
To  protect  other  subscribers  with  respect  to 
voltage  maintenance  and  the  avoidance  of  light 
flickers,  power  companies  impose  limitations  on 
the  largest-rated  squirrel-cage  motor  which  they 
allow  to  be  started  "across  the  line."  Starting 
equipment  must  then  be  used  which  reduces  the 
motor  starting  inrush  current.  Part  winding  start¬ 
ing  is  a  desirable  and  economical  starting  method 
which  merits  consideration  when  designing  equip¬ 
ment  powered  by  integral  horsepower  motors  of 
sizes  for  which  the  power  companies  prescribe 
limitations  on  the  permissible  starting  current. 


INHERE  was  a  time  when  three-phase  squirrel-cage  mo- 
-*■  tors  could  not  be  started  by  “throwing  them  across  the 
line,”  that  is  to  say,  by  apyplying  full  line  voltage  to'  the 
motor  terminals.  Reduced-voltage  starting  was  resorted 
to,  the  prototype  being  the  venerable  “starting  compen¬ 
sator.”  Progress  in  motor  design  improved  starting 
characteristics,  and  today’s  squirrel-cage  motors,  designed 
in  accordance  with  NEMA  standards  applying  to  indus¬ 
trial-type  three-phase  motors,  can  be  started  on  full  volt¬ 
age  without  damage  to  the  motor.  Reduced-voltage  start¬ 
ing,  when  used  today,  is  not  selected  because  of  motor 
limitations,  but  because  of  limitations  due  to  the  driven 
machinery  or  the  power  system. 

An  example  of  the  former  limitation  is  textile  ma¬ 
chinery,  the  weakness  of  the  material  in  process  making 
it  desirable  to  have  a  “soft”  start,  and  reduced-voltage 
starting  is  used  to  reduce  the  initial  motor  starting  torque. 
When  motors  are  connected  to  industrial  power  systems 
which  exist  for  intra-plant  power  service  only,  and  which 
service  neither  outside  subscribers  nor  lighting  loads, 
the  need  for  reduced-voltage  starting  is  not  widespread. 
This  method  of  starting  needs  to  be  resorted  to  only  in 
cases  where  the  motor  feeder  is  too  weak  to  sustain  volt- 


220  volt  connection  440  volt  connection 

Fig.  I.  Connections  of  220/440  volt  dual  voltage  squirrel 
cage  motors. 
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Fig.  2.  (Left)  Half-winding 
starter  tor  wye-connected  6- 
and  9-lead  (dual  voltage) 
motors  using  3/3  pole  con¬ 
tactors. 


Fig.  3.  (Right)  Half-winding 
starter  for  delta-connected  6- 
lead  motors  using  3/3  pole 
contactors. 


age  under  the  motor  starting  current  inrush,  either  pre¬ 
venting  the  motor  from  starting  properly  or  causing 
other  motors  on  the  same  feeder  to  stall.  Reduced-volt¬ 
age  starting  under  these  conditions  is  used  only  on  com¬ 
paratively  large  motors. 

An  entirely  different  situation  exists  when  motors  are 
connected  to  a  combination  power  and  light  distribution 
system  on  which  lighting  and  motor  loads  are  connected 
to  the  same  transformer  and  the  same  feeder  lines.  This 
condition  is  most  frequently  encountered  when  small  in¬ 
dustrial  or  conrmercial  users  are  connected  to  a  general 
distribution  network  owned  and  operated  by  a  public 
utility.  The  factor  limiting  the  size  of  motors  which  can 
be  started  on  full  voltage  then  becomes  the  occurrence  of 
light  flickers. 

Intensity  of  light  output  is  reduced  by  the  line  voltage 
drop  due  to  motor  starting  current  inrush.  This  reduction 
in  intensity,  called  “flicker,”  causes  annoyance  to  cus¬ 
tomers  of  utilities.  In  order  to  avoid  complaints  from 
householders,  utilities  have  established  rules  which  govern 
the  largest  size  motor  which  may  be  started  across  the 
line  on  a  combination  power  and  light  circuit.  Annoyance 
by  light  flicker  is  a  physiological  as  well  as  a  psychologi¬ 
cal  phenomenon.  The  decree  of  annoyance  dep>ends  on 
severity  of  the  flickers  and  the  frequency  with  which  they 
occur.  Objectionable  voltage  drops  due  to  motor  starting 
inrush  vary  from  a  fraction  of  one  psrcent  to  approxi¬ 


mately  5  psrcent.  On  most  industrial  and  commercial 
applications,  the  threshhold  value  of  objectionable  drop 
will  be  of  the  order  of  one  or  two  p>ercent.  This  is  a  much 
more  severe  restriction  than  the  10%  drop  below  rated 
motor  voltage  which  would  be  permissible  on  a  power 
circuit  and  still  obtain  generally  satisfactory  motor 
starting  and  running  performance. 

No  general  rules  have  been  established  in  national 
standards  defining  the  largest  size  motor  which  may  be 
started  across  the  line  on  a  combination  light  and  power 
circuit.  Each  utility  company  establishes  its  own  rules, 
which  may  vary  for  different  sections  of  the  distribution 
system.  Power  company  engineers  evaluate  the  p>ower 
system  layout,  size  of  feeder  conductors,  present  load  and 
estimated  future  load,  and  they  establish  the  largest  size 
motor  for  which  full-voltage  starting  would  be  tolerable. 
This  information  is  usually  given  to  the  subscriber  on  a 
p>ersonal  basis. 

Combination  pK>wer  and  light  circuits  are  mostly 
240/120  volt  or  208/120  volt  three-phase,  four-wire 
circuits,  motors  rated  220  volts  being  connected  to  the 
240  or  208  volt  lines  resp>ectively.  Large  motors  will 
seldom  be  connected  to  these  circuits.  The  bulk  of  motors 
will  be  rated  10  hp  or  less,  with  a  few  motors  up  to  100  hp 
and  an  occasional  motor  of  larger  size.  Standard  general- 
purpose  squirrel-cage  motors  in  these  sizes  are  generally 
built  with  two  circuits  pier  phase  in  the  stator  winding. 


Starting  step  - Running  step 


Fig.  4.  Performance  curves  for 
half-winding  starting  of  wye- 
connected  6-lead  and  9-lead 
(dual  voltage)  motors  and  delta- 
connectecf  6-lead  motors. 
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Fig.  5.  (Left)  Half-winding 
starter  for  delta-connected  9- 
lead  (dual  voltage)  motors  us¬ 
ing  3/3  pole  contactors. 


Fig.  6.  (Right)  Two-third  wind¬ 
ing  starter  for  wye-connected 
6-lead  and  9-lead  (dual  voltage) 
motors  using  4/2  pole  con¬ 
tactors. 


with  both  halves  of  each  winding  brought  out  to  the 
conduit  box.  These  motors  (called  dual-voltage  motors) 
are  reconnectable  for  service  on  440  or  220  volt  circuits. 
As  illustrated  in  Fig.  1,  the  halves  of  each  winding  are 
connected  in  series  for  440  volt  service,  or  in  parallel  for 
220  or  208  volt  service. 

The  220-volt  connection  with  two  parallel  windings 
offers  a  convenient  means  of  reducing  the  starting  inrush 
current  by  connecting  the  motor  to  the  line  in  two  steps. 
With  this  so-called  “part  winding”  starting  method,  part 
of  the  motor  winding  is  connected  to  the  line  on  tlie  first 
step  and  the  remainder  of  the  winding  on  the  second  step. 

Half-Winding  Starting  Method 

The  earliest  and  most  obvious  method  of  part-winding 
starting  is  to  use  two  three-fwle  contactors,  each  to 
connect  one  half  of  the  motor  winding  to  the  line.  A 
starter  of  this  type  is  shown  in  Fig  2.  Pressing  the  start 
button  energizes  contactor  IM.  A  time-delay  closing 
interlock  (marked  TC  on  the  diagram)  on  IM  energizes 
the  second  contactor  2M  after  an  adjustable  time  delay. 
Motor  connections  established  on  the  first  step  are  in 
solid  lines,  those  established  on  the  second  step  are  in 
broken  lines. 

Motor  connections  are  shown  for  a  dual-voltage 


220/440  volt  wye-connected  motor  with  9  leads  brought 
out.  On  each  starting  step,  a  full  wye  of  winding  halves  is 
connected  in  the  circuit.  A  permanent  connection  is 
made  in  the  motor  conduit  box  to  form  the  wye  point  of 
one  of  the  winding  halves.  Motors  are  also  built  some¬ 
times  specifically  for  part-winding  starting  in  which  case 
only  6  leads  are  brought  out  and  the  wye  points  of  both 
winding  halves  are  formed  internally  in  the  motor.  Out¬ 
side  connections  are  same  as  indicated  in  Fig.  2. 

The  half-winding  starting  method  can  also  be  used 
for  motors  having  delta-connected  windings.  When  motors 
are  built  especially  for  part-winding  starting,  two  separate 
and  similar  windings  are  arranged  in  the  stator  slots, 
and  six  leads  are  brought  out.  The  motor  power  con¬ 
nections  are  illustrated  in  Fig.  3,  control  circuits  are 
same  as  in  Fig.  2.  Motors  as  shown  in  Fig.  3  are  designed 
for  operation  at  one  voltage;  they  are  not  reconnectable. 

Figure  4  illustrates  the  performance  of  wye-connecte-d 
6-lead  or  9-lead  motors  and  delta-connected  6-lead  motors 
when  started  by  the  half-winding  starting  method.  The 
solid  curves  indicate  motor  performance  on  the  starting 
step,  whereas  the  broken  curves  pertain  to  the  running 
stop  with  the  whole  motor  winding  in  service.  The  de¬ 
tailed  values  of  torque  and  current  vary  to  some  extent 
among  different  motors.  However,  a  few  general  facts 


motors.  - Starting  step 


- Running  step 
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TABLE  I— COMPARISON  OF  PART  WINDING  STARTING  METHODS 


Starting 

Method 

Motor 

Winding 

Dual  Voltage 
(6-lead  or 

9-lead) 

j  Percent  of  Average 

!  Full-Voltage 

Starting  Current 

Percent  of 

I  Full-Voltage 

Starting  Torque 

Starting 

Current- 

Balanced 

•A  winding  start 

Wye  or  delta 

No  (6-leads) 

65 

45 

Yes 

*A  winding  start 

Wye 

Yes  (9-leads) 

65 

45 

Yes 

^A  winding  start 

Dejta 

Yes  (9-leads) 

40 

20 

Yes 

Vy  winding  start 

Wye  or  delta 

No  (6-leads) 

65 

45 

No 

%  winding  start 

Wye  or  delta 

Yes  (9-leads) 

65 

45 

No 

are  indicated  by  these  curves. 

Starting  torque  available  is  less  than  rated  motor 
torque.  On  an  average,  it  is  reduced  to  approximately 
45%  of  normal  full-voltage  starting  torque.  With  a 
motor  loaded,  this  starting  torque  may  not  be  sufficient 
to  break  away  the  drive,  and  the  motor  may  not  start 
on  the  first  starting  step,  but  starts  on  the  second  step, 
when  full  starting  torque  becomes  available.  Such  start¬ 
ing  on  the  second  step  is  not  objectionable  from  the 
point-of-view  of  the  power  system  since  the  motor  starting 
inrush  current  is  broken  into  two  increments,  so  that 
feeder  voltage  regulators  have  an  opportunity  to  adjust 
feeder  voltage  between  starting  steps. 

Motors  starting  lightly  loaded,  as  on  pump,  fan,  rotary 
compressor,  and  similar  drives,  will  start  on  the  first 
starting  step.  Second  harmonies  occurring  in  the  half- 
winding  driving  starting  produce  a  pronounced  dip  in 
torque  at  half  speed.  The  motor  may  not  accelerate 
beyond  the  half-speed  point  on  the  starting  step,  full 
acceleration  taking  place  on  the  second  step  after  the 
'full  motor  winding  has  been  energized. 

Starting  current  is  reduced  to  ajqjroximately  65% 
of  die  locked-rotor  motor  current.  Assuming  a  locked- 
rotor  current  of  approximately  6  times  motor  full-load 
current,  the  current  inrush  on  the  starting  step  is  reduced 
to  approximately  4  times  motor  full-load  current. 

Delta-connected  dual-voltage  motors  have  9-leads 
brought  out.  Not  all  of  these  motors  have  symmetric 
windings,  and  a  connection  equivalent  to  the  one  shown 
in  Fig.  3  may  result  in  severe  vibration  and  unsatisfactory 
torque  on  the  starting  step.  A  preferred  connection  of 
the  motor  stator  circuit  is  the  one  shown  in  Fig.  5.  During 


starting,  motor  windings  are  so  connected  that  tw'o 
halves  are  in  series  between  two  line  phases.  During 
running,  the  motor  windings  form  two  parallel  deltas. 

Performance  is  indicated  in  Fig.  7.  Performance  curves 
are  similar  to  those  of  Fig.  4,  except  starting  torque  and 
starting  current  are  reduced.  The  starting  torque  is 
approximately  20%  of  normal  full-voltage  starting 
torque.  A  severe  dip  occurs  at  approximately  half  speed. 
Starting  current  is  reduced  to  approximately  40%  of 
locked-rotor  motor  current.  Since  this  current  is  generally 
of  the  order  of  6  times  motor  full-load  current,  the  inrush 
current  on  the  starting  step  is  reduced  to  about  2.4  times 
motor  full-load  current. 

Two-Third  Winding  Starting  Method 

Severity  of  the  torque  dip  can  be  reduced  by  a  starting 
scheme  with  which  %  of  the  total  motor  winding  is 
energized  on  the  first  step.  Power  circuits  of  such  a 
starter  are  shown  in  Fig.  6;  control  circuit  connections 
are  same  as  in  Fig.  2.  The  starter  contains  two  con¬ 
tactors,  one  four-pole  and  one  two-pole  unit.  When  the 
start  contactor  IM  closes,  two  winding  branches  are 
energized  namely  T1-T3  and  T8-T9.  These  two  branches 
produce  a  somewhat  unsymmetrioal  flux  pattern,  similar 
to  a  two-phase  winding  in  Scott  connection.  Motor  wind¬ 
ings  are  drawn  for  a  dual-voltage  wye  connected  motor 
with  9  leads  brought  out.  Coimections  for  a  6-lead  wye- 
connected  motor  are  the  same  except  that  wye  point 
T4-T5-T6  is  formed  infernally  in  the  motor.  A  view  of 
such  a  starter  is  given  in  Fig.  8.  To  the  left  is  a  4-pole 
contactor  IM  and  at  the  bottom  is  its  time-delay  se¬ 
quencing  interlock.  To  the  right  is  the  two-pole  contactor. 


TABLE  2— NEMA  RATINGS  OF  PART  WINDING 
STARTERS 


Size  of 
Starter 

Continuous 

Rating  in 
Amperes  1 

Horsepower  Rating 

220  volts  1  440/550  volts 

1  PW 

27 

15 

20 

2  PW 

45 

30 

50 

3  PW 

90 

60 

100 

4  PW 

135 

100 

200 

5  PW 

270 

200 

400 

Fig.  8.  Size  2  part-winding  starter  using  4/2  pole  contactors, 
universal  starter  suitable  for  use  as  one-half  or  two-third 
winding  starter. 
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Four  thermal  overload  relay  units  are  assembled  to  the 
sides  of  the  contactors,  two  on  each  unit.  If  third-phase 
overload  protection  is  needed,  six  overload  relays  can  be 
included. 

The  two-third  winding  starting  method  can  also  be 
applied  to  delta-connected  motors.  Fig.  10  shows  connec¬ 
tions  to  a  dual-voltage  220/440  volt  motor  with  9  leads. 
On  the  starting  step,  all  branches  of  the  stator  winding 
carry  current  but  only  two  winding  halves  carry  full  cur¬ 
rent  (T4-T1-T9) ,  whereas  the  other  branches  carry  only 
half  current,  two  winding  halves  being  in  series  across 
each  line  phase.  The  motor  winding  is  connected  in  open 
delta  across  bne  phases  L1-L3  and  L1-L2,  phase  L2-L3 
being  open.  This  connection  is  equivalent  to  two-third 
winding  being  energized. 

Performance  curves  of  the  two-third  winding  starting 
method  are  plotted  in  Fig.  9.  While  different  motors 
vary  in  detail,  these  curves  bring  out  the  following  salient 
facts  by  comparison  with  performance  of  the  half  winding 
starting  method  as  illustrated  in  Fig.  4: 

1.  In  r^ard  to  starting  torque,  there  is  no  significant 
difference  between  the  two  starting  methods.  De¬ 
pending  on  details  of  winding  design,  the  two-third 
winding  method  may  obtain  somewhat  higher  or 
somewhat  lower  starting  torque  than  the  half-wind¬ 
ing  starting  method.  However,  the  difference  is  not 
sufficient  to  have  an  effect  on  the  choice  of  either 
starting  method. 

2.  The  torque  dip  at  half  speed  is  reduced  significantly. 
The  exact  amount  of  torque  dip  varies  with  different 
motors,  but  there  is  a  high  degree  of  probability 
that  a  motor,  driving  a  fan  load,  will  be  capable  of 
accelerating  to  full  speed  on  the  starting  connection, 
resulting  in  a  smaller  current  inrush  when  switching 
over  to  the  running  connection. 

3.  Starting  current  is  approximately  the  same  as  with 
half-winding  starting.  The  current  as  indicated  in 
Fig.  9  is  an  average  current.  Since  the  three  phases 
are  not  loaded  symmetrically,  one  phase  carries  78%, 
and  the  other  phases  carry  55%  of  locked-rotor 
current  of  6  times  normal,  the  currents  in  the  three 
phases  would  be  3.3,  3.3,  and  4.7,  or  an  average  of 
4  times  motor  full-load  current.  Some  power  com¬ 
panies  consider  the  highest  phase  current,  rather 
than  the  average  current,  when  ruling  on  the  accept¬ 
ability  of  a  given  starter  application. 


Other  points  in  favor  of  two-third  winding  starting  are 
the  reduction  in  vibration  and  noise  during  the  starting 
period,  on  account  of  the  smoother  starting  torque  char¬ 
acteristic,  which  permits  the  motor  to  accelerate  to  nearly 
full  speed,  once  the  motor  has  started.  Also,  full  accelera¬ 
tion  on  the  starting  step  reduces  the  current  peak  which 
occurs  when  connections  are  changed  to  the  running  step. 

Application  Pointers 

Since  any  starting  method  reducing  the  starting  inrush 
current  also  reduces  the  starting  torque  available  from 
the  motor,  the  question  comes  up  whether  the  motor 
should  actually  be  expected  to  start  on  the  starting  step. 
This  is  not  necessarily  required  in  such  cases  when  re¬ 
duced-voltage  starting  is  used  to  meet  power  company 
requirements  for  reducing  starting  current  inrush.  To 
the  power  company  it  makes  no  difference  whether  or  not 
the  motor  turns  over  on  the  starting  step.  If  the  driven 
machine  is  capable  of  being  started  with  a  full-voltage 
starter,  it  is  immaterial  to  the  machine  whether  it  is  sub¬ 
jected  to  full  motor  starting  torque  initially  or  after 
transfer  of  the  control  to  the  running  step. 

Part-winding  starters,  compared  to  reduced-voltage 
starters,  require  a  lesser  number  of  component  parts 
which  makes  them  attractive  from  an  economic  point 
of  view.  However,  before  the  decision  is  made  to  use 
part-winding  starting,  consideration  should  be  given  to 
some  general  pointers  on  this  starting  method. 

a.  While  the  motor  runs  on  the  starting  connection, 
flux  distribution  in  the  stator  is  not  symmetrical,  a 
certain  amount  of  vibration  and  noise  occurs  during 
starting  which  tends  to  reduce  the  life  expectancy 
of  the  motor.  Part-winding  starting  should  not  be 
used  for  drives  which  are  started  frequently. 

b.  The  timing  of  the  interlock  initiating  the  transfer 
to  the  running  connection  should  be  set  as  short  as 
possible.  Vibration  and  noise  may  be  developed  by 
the  motor  on  the  starting  step  and  they  must  be 
accepted  as  a  characteristic  of  part-winding  starting. 
The  time  during  which  the  motor  stays  on  the  start¬ 
ing  step  should  be  kept  as  short  as  possible. 

c.  Possible  severe  vibration  when  the  motor  stands 
still  on  the  starting  step  makes  part  winding  starting 
undesirable  for  drives  requiring  high  starting  torque. 
Part-winding  starting  is  best  suited  for  drives  having 
the  characteristic  of  a  fan  load. 
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Rg.  10.  (Left)  Two-third  wind¬ 
ing  staiW  for  delta-connoctod 
9-Mad  (dual  voltage)  motors 
using  4/2  pole  contactors. 


Rg.  1 1 .  (Right)  Universal  starter 
with  4/2  pole  contactors  used 
for  one-half  winding  starting. 


Centrifugal  compressors  gwierally  have  a  break-away 
torque  of  the  order  of  20%  of  full-load  torque.  Any 
starting  system  permitting  a  motor  to  develop  a  starting 
torque  of,  say,  25%  or  more  will  start  a  centrifugal  com¬ 
pressor.  When  a  motor  drives  a  reciprocating  compressor, 
the  break-away  torque  may  vary  between  20  and  150% 
of  full-load  torque,  depending  on  whether  or  not  the 
cylinders  of  the  compressor  are  unloaded.  Whether  or 
not  the  compressor  will  start  on  the  first  step  will  depend 
on  the  d^ree  to  which  it  is  unloaded. 

Part-winding  starting  is  well  suited  for  use  on  ventilat¬ 
ing  and  air  conditioning  equipments  for  residential  or 
commercial  properties  served  by  combination  power  and 
light  circuits.  Once  the  decision  has  been  made  to  con¬ 
sider  part-winding  starting,  the  data  given  in  Table  1, 
will  serve  as  a  guide  to  evaluate  the  various  available 
starting  methods.  While  this  table  must  not  be  con¬ 
sidered  as  being  accurate  for  all  possible  motor  and 
starter  combinations,  it  does  give  a  useful  comparison  for 
average  conditions. 

Half-winding  starting  may  not  permit  the  motor  to 
accelerate  beyond  50%  ^)eed,  and  transfer  to  the  running 
connection  at  that  speed  will  result  in  a  current  peak 
which  is  of  the  order  of  90%  of  the  motor  locked  rotor 
current.  This  disadvantage  may  be  avoided  by  the  two- 
third  winding  start.  Because  of  a  lesser  dip  in  torque  at 
50%  speed,  the  motor  will  probably  accelerate  to  nearly 
full  speed  on  the  start  connection,  thereby  reducing  the 
current  peak  resulting  from  a  transfer  to  the  running 
connection. 

Recognizing  the  importance  which  part  winding  starters 
have  attained  in  the  industry,  NEMA  (National  Electrical 
Manufacturers  Association)  has  established  standard 
horsepower  ratings  which  are  listed  in  Table  2. 

Universal  Starter 

Practical  considerations  may  prevent  a  free  choice  of 
the  most  desirable  starting  method  for  a  given  installa¬ 
tion-  Wye  or  delta  connection  of  the  motor  may  be  im¬ 
posed  on  the  user  by  availability  emd  stock  position  of  a 
given  size  and  make  of  motor.  Although  in  most  cases, 
the  two-third  winding  method  obUiins  less  vibration  and 
noise  during  starting,  many  variables  enter  into  the  vibra¬ 


tion  problem,  and  the  electrical  and  mechanical  configura¬ 
tion  of  the  motor  winding  has  a  decided  effect.  It  may 
happen  that  a  particular  motor  operates  more  quietly  with 
a  half-winding  than  with  a  two-third  winding  starting 
steirt.  It  would  be  desirable  to  have  a  universal  starter 
available  which  would  permit  a  changeover  from  one 
starting  method  to  the  other  at  the  installation. 

Either  starting  method  requires  two  contactors  having 
a  total  of  six  poles.  Half  winding  starting  can  be  accom- 
pliidied  with  two  three-pole  contactors.  Two-third  wind¬ 
ing  starting  requires  one  four-pole  and  one  two-pole  con¬ 
tactor.  However,  the  4/2  pole  starter  can  also  be  used 
for  half  winding  starting,  as  illustrated  in  Fig.  11.  There¬ 
fore,  to  obtain  greatest  flexibility  in  making  final  adjust¬ 
ment  of  motor  connections  at  the  installation,  it  is  recom¬ 
mended  to  provide  starters  with  a  4/2  pole  contactor 
combination. 

Branch-Circuit  Protection 

Motor  overload  relays  are  connected  in  both  halves  of 
the  motor  winding  to  insure  protection  of  the  motor  dur¬ 
ing  starting  and  during  running.  This  means  that  over¬ 
load  relay  heaters  are  selected  for  one  half  of  the  motor 
horsepower  ratings. 

This  brings  up  a  question  concerning  the  selection  of 
devices  for  protecting  the  motor  branch-circuit  against 
fault  currents.  To  protect  the  motor  starter,  the  most 
vulnerable  components  of  which  are  the  overload  relay 
heaters,  the  National  Electrical  Code  requires  that  fuses 
or  circuit  breakers  be  selected  for  a  current  rating  not 
to  exceed  400%  of  the  current  rating  of  the  overload 
relays.  This  means  that  fuses  or  circuit  breakers  for 
protecting  a  part  winding  would  have  to  be  selected  on 
the  basis  of  twice  motor  full-load  current. 

Circuit  breakers  with  time-delay  trips  can  be  selected 
on  this  basis  and  still  permit  the  motor  to  be  started. 
However,  straight  one-time  fuses  having  a  rating  of 
twice  motor  full-load  current  cannot  be  expected  to  let 
the  motor  start,  and  frequent  nuisance  blowing  would  re¬ 
sult.  When  fuses  are  selected  for  branch  circuit  pro¬ 
tection  time-lag  fuses  having  a  rating  of  not  nK>re  than 
twice  motor  full-load  current  should  be  used. 
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WATER  HEATING  FOR 
COMMERCIAL  KITCHENS 


Pr«par*d  by  th«  Following  Motnbors  of  tho  Wator  Haating  and 
Staam  ^naration  Committaa  of  tha  Annarican  Gas  Association 

THOMAS  Z.  DUNN,  Commsreial  Sales  Manager,  The  Ohio  Fuel  BERNARD  E  TWIGG,  Commercial  Represantaiive,  Citizans  Gat 
Gat  Company,  Columbus,  Ohio.  Chairmait.  B  Coke  Utility,  Indianapolis,  Ind. 

R.  N.  SFEAR,  General  Commercial  Sales  Manager,  Ruud  Menu-  DON  WILLIAMS,  Manager,  Commercial  Water  Heater  and 
facturing  Company,  Kalamazoo,  Mich.*  Boiler  Sales,  A.  O.  Smith  Corporation,  Kankakee,  III.* 


*  Representative  of  Gat  Appliance  Manufacturers  Association 


Here  is  a  guide  to  the  proper  sizing,  selection  and  installation 
of  gas-fired  water  heating  systems  for  ail  types  of  restaurants 
and  cafeterias.  This  article  discusses  the  need  for  ample  quan¬ 
tities  of  both  1 80  and  1 40  deg  F  water  to  meet  modern  stand¬ 
ards  of  sanitation;  various  types  of  dishwashing  equipment  are 
described,  including  arrangements  and  sizes  of  water  heating 
apparatus.  Basic  information  is  furnished  on  water  and  gas 
piping,  venting  and  required  clearances. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING'S  REFERENCE  SECnON 


Water  Heating  for 
Commercial  Kitchens 

Prepared  by  the  Following  Members  of  the  Water  Heating  and 
Steam  Generation  Committee  of  the  American  Gas  Association 

THOMAS  Z.  DUNN,  Comnwrcial  Salas  Manager,  The  Ohio  Fuel  BERNARD  E.  TWIGG,  Commercial  Representative,  Citizens  Gas 
Gas  Company,  Columbus,  Ohio.  Chairman.  i  Coke  Utility,  Indianapolis,  Ind. 

R.  N.  SPEAR,  General  Commercial  Sales  Manager,  Ruud  Menu-  DON  WILLIAMS,  Manager,  Conunercial  Water  Heater  and 
facturing  Company,  Kalamazoo,  Mich.*  Boiler  Sales,  A.  O.  Smith  Corporation,  Kankakee,  III  * 

•  Representative  of  Gas  Appliance  Manufacturers  Association 


I^UE  to  an  increased  demand  for  sanitation  by  health 
officers  and  the  public,  hot  water  of  higher  tempera¬ 
ture  and  in  larger  amounts  is  now  required  in  commer¬ 
cial,  institutional  and  industrial  food  service  establish¬ 
ments.  Clean  and  sanitary  dishes,  glassware  and  silver 
are  essential  for  serving  good  food  and  drink.  Improved 
sanitation  offers  a  fine  opportunity  for  reducing  potential 
hazards  to  health.  Ample  hot  water  at  the  right  tempera¬ 
ture  and  at  the  lowest  i>ossible  generating  cost  is  needed. 
The  means  for  producing  this  hot  water  must  be  care¬ 
fully  chosen. 

Dishwashing  requires  an  adequate  180  deg  water  supply 
for  the  final  rinse,  to  insure  thoroughly  sanitary  dishes. 
Savings  from  the  elimination  of  toweling  and  polishing 
plus  the  assurance  that  dishes  and  silverware  are  thor¬ 
oughly  clean  and  germ-free,  far  outweigh  the  small  addi¬ 
tional  operating  cost  for  providing  this  higher  water 
temperature. 

In  addition,  an  ample  supply  of  general  purpose  hot 
water  is  required  for  personal  use,  dishwashing,  pK)t 
washing,  general  cleaning  and  other  uses  in  a  restaurant 


to  meet  modern  standards  of  sanitation. 

Standards  of  cleanliness  for  commercial  food  service 
establishments  are  well  established.  TTie  U.  S.  Public 
Health  Service,  The  National  Sanitation  Foundation 
(NSF),  and  other  important  health  and  sanitation  bodies 
have  contributed  to  the  formation  of  workable  rules. 
Certain  of  these  rules  assume  that  dishes  in  public  eating 
places  are  sufficiently  bacteria  free.  Standards  for  the 
design  of  dishwashing  equipment  and  water  heaters,  as 
needed  by  the  restaurants,  have  been  published  by  The 
National  Sanitation  Foundation  working  closely  with  the 
industry  involved.  It  is  toward  the  maintenance  of  these 
standards  that  the  Public  Health  Officer  is  concerned. 

In  the  restaurant,  bacteria  kill  is  usually  achieved  by 
exposing  the  washed  dish  to  a  rinse  of  180  deg  water  for 
several  seconds.  All  concerned  with  the  problem  of 
insuring  that  the  equipment  selected  will  provide  the  hot 
water  needed  at  the  temperature  required  also  want  the 
most  simple  system  possible,  and  equipment  which  will 
provide  adequate  service  over  a  long  period.  Data  are 
provided  here  that  will  help  in  the  equipment  selection. 


TYPES  OF  DISHWASHING  MACHINES 


A  wide  variety  of  dishwashing  equipment  is  available 
for  use  in  the  kitchen  of  large  restaurants. 

Spray  Type 

In  general,  spray  type  dishwashing  equipment  can  be 
classified  as  door  type  or  conveyor  type. 

The  door  type  machine  is  generally  identified  as  having 
a  solid  door  which  must  be  opened  and  closed  manually 
to  process  each  rack  of  dishes.  This  type  includes  upright 
models,  hood  type  counter  models,  and  undercounter 
models.  Standard  sizes  are  16-inch  x  16-inch,  18-inch  x 
18-inch  and  20-inch  x  20-inch.  Size  is  determined  by 
measuring  the  dish  rack  width. 

Conveyor  type  machines  are  identified  by  their  open 
ends  or  lack  of  doors.  The  conveyor  can  be  either  me¬ 
chanically  or  manually  operated.  Manually  operated 
(commonly  called  Push  Thru)  conveyor  machines  are 
not  NSF  approved. 


Spray  types  of  dishwashers  have  varying  capacities 
and  use  hot  water  at  different  rates.  It  is,  therefore,  nec¬ 
essary  to  compute  the  hot  water  requirements  for  the 
particular  type  of  dishwasher  involved.  Most  manufac¬ 
turers  of  dishwashing  machines  include  in  their  literature 
information  on  the  rate  of  flow  of  180  deg  water  and 
the  number  of  gallons  required  by  the  machine  per  hour. 
This  rate  of  flow  information  must  be  used  with  care, 
since  in  most  types  of  machines,  the  dishwasher  sprays 
are  not  open  in  the  “full  on”  position  for  a  period  of 
one  hour,  but  are  turned  on  and  off  either  by  the  opera¬ 
tor  or  by  the  r£icks  passing  through  the  machine.  Some 
manufacturers  are  now  furnishing  timing  mechanisms 
as  an  optional  feature  which  assure  an  adequate  rinse 
I>eriod. 

The  temperature  and  volume  of  water,  time  of  spray¬ 
ing,  spray  pattern  and  nozzle  size  and  water  pressure 
all  are  important  factors  affecting  the  efficiency  of  dish- 
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washing  machine  operation.  The  necessary  pump  capacity 
for  dishwashing  machines  is  determined  by  the  volume 
of  water,  time  of  treatment,  nozzle  size  and  pressure  at 
the  nozzles  for  each  of  the  operations  in  the  various  types 
of  machines.  All  of  these  important  factors  must  be 
considered. 

For  water  heating  systems  having  very  small  storage 
capacity  (such  as  in  the  coils  in  a  steam  boiler  or  in  an 
instantaneous  heater),  the  maximum  gallon  per  minute 
(gpm)  hot  water  flow  rate  demanded  by  the  machines 
must  be  known.  For  the  typical  storage  system  (having 
a  moderate  amount  of  storage  and  sufficient  heated 
capacity  to  recover  completely  between  meals),  the 
maximum  hourly  flow  must  be  known,  and  the  number 
of  hours  during  which  this  flow  continues.  These  figures 
are  important. 

Door  Type  Dishwashing  Machines 

This  type  machine,  Fig.  1,  consists  of  a  tank  containing 
hot  wash  water  and  detergent  which  is  recirculated  by 
a  motor-driven  pump  through  spray  nozzles.  Water  con¬ 
sumption  is  based  on  rack  size  and  water  flow  pressure. 
The  flow  pressure  should  be  not  less  than  15  pounds  per 
square  inch  (psi)  in  the  line  adjacent  to  the  machine 
and  should  be  regulated  so  that  it  will  not  exceed  25  psi. 


Fig.  I.  General  arrangement  of  a  door  type  dishwashing 
machine 


Fig.  2.  Multiple  tank  conveyor  type  dishwashing  machine 
with  dishes  inclined 


A  flow  pressure  of  20  psi  at  the  machine  is  considered 
ideal. 

In  all  instances  it  must  be  remembered  that  the  peak 
hourly  demand  of  hot  water  will  include  the  initial  tank 
filling  volume  of  140  deg  water  plus  the  180  deg  rinse 
water  requirements.  Manufacturers’  catalogs  should  be 
consulted  for  tank  capacities. 

The  hourly  180  deg  rinse  water  needs  can  be  quickly 
determined  by  referring  to  Table  1.  These  figures  are 
based  on  the  National  Sanitation  Foundation  recom¬ 
mended  10-second  rinse  requirement. 

Conveyor  Type  Dishwashing  Machines 

A  conveyor  dishwasher,  Figs.  2  and  3,  is  one  with 
open  ends  through  which  dishes  are  fed  either  in  racks 
or  on  a  conveyor  belt;  dishes  are  automatically  passed 
through  at  least  a  wash  cycle  and  a  final  fresh  water  rinse 
cycle. 

Two-temperature  hot  water  is  needed — 140  deg  water 
for  washing  and  180  deg  water  for  rinsing.  One  can  de¬ 
termine  140  deg  wash  water  usage  by  the  amount  required 
to  fill  the  wash  tanks  at  the  beginning  of  the  meal  period. 
This  is  the  number  of  tanks  multiplied  by  tank  capacity. 
For  example,  a  multiple-tank  machine  of  three  average 
tanks  requiring  20  gal  each  would  require  60  gal  of 
140  deg  water  for  the  initial  fill.  Manufacturers’  catalogs 
should  be  consulted  for  tank  capacities. 

Usage  of  180  deg  rinse  water  may  be  determined  by 
accurately  identifying  the  type  of  conveyor  dishwasher 
being  used.  There  are  three  basic  types  of  conveyor  ma¬ 
chines  which  may  be  identified  as  follows: 

1.  Single  tank  (one  wash  tank  with  dishes  conveyed 
through  the  machine  in  rack). 

2.  Multiple-tank,  dishes  inclined  (two  or  more  wash 
tanks  with  dishes  conveyed  through  machine  in  racks 
or  on  conveyor  belt) . 

3.  Multiple-tank,  dishes  flat  (two  or  more  wash  tanks 
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TABLE  I— RINSE  WATER  (180  DEG  F)  REQUIREMENTS  FOR  DISHWASHERS 

(Row  prs$sur»  at  dishwashers  assumed  to  be  20  psi) 


Typ«  and  Siza 
of 

Dishwasher 

Row 

Rate. 

gpm 

Requirements  in  gallons  per 
hour  at  180  deg,  based  on  , 
!  gpm  rate  to  be  used  in  con- 
1  junction  with  heaters  having 

1  no  internal  storage 

Requirements  In  gallons  per 
hour  at  180  deg.  to  be  used 
[  when  siring  heaters  having 

1  sufficient  internal  storage  to 

meet  the  gpm  flow  demand* 

Door  type,  16  X  16  in.  rack  . 

6.94 

416 

69 

18  X  18  in.  rack  . 

8.67 

520 

87 

20  X  20  in.  rack  . 

10.4 

624 

104 

undercounter  type . 

5 

300 

70 

Conveyor  type,  single  tank . 

6.94 

416 

416 

multiple  tank 

(dishes  flat)  . 

5.78 

347 

347 

multiple  tank 

• 

(dishes  Inclined)  . 

4.62 

277 

277 

Silver  washers  . 

7 

420 

45 

Utensil  washers  . 

8 

480 

75 

Make-up  water  requirements  . 

2.31 

139 

139 

•  Dishwasher  operation  at  100%  mechanical  capacity. 


TABLE  2— GENERAL  PURPOSE  HOT  WATER  CON¬ 
SUMPTION  GUIDE  FOR  VARIOUS  KITCHEN  USAGES 

(Dishwasher  operation  at  100%  mechanical  capacity. 

Supply  water  pressure  to  machines  assumed  to  be  20  psi) 

Application  | 

Consumption,  Gallons  Per  Hour 

Vegetable  sink  . 

45 

Single  pot  sink  . 

30 

Double  pot  sink . 

60 

Triple  pot  sink  . 

90 

Pre-scrapper  (open  type)  . 

180 

Pre-flush  (hand  operated)  . 

45 

Pre-flush  (closed  type)  . 

240 

Recirculating  pre-flush  . 

40 

Bar  sink . 

30 

Lavatories  (each)  . 

5 

with  dishes  conveyed  through  machine  on  conveyor  belt). 

Data  on  sizing,  discussed  later,  were  prepared  to 
calculate  quickly  the  correct  size  of  gas  water  heater 
required  to  supply  the  amount  of  two-temperature  water, 
as  determined  from  Tables  1  and  2,  for  these  conveyor 
applications. 

Under-counter  Door  Machines  with  Pump  Rinse 

These  machines  are  primarily  used  for  glass  washing 
but  may  be  used  for  general  dishwashing  in  smaller 
establishments.  Their  identifying  feature  is  a  forced 
pujtq>  wash  and  pump  rinse  rather  than  a  line  pressure 
rinse.  They  require  180  deg  water  for  both  wash  and 
rinse — 4%  gal  per  load.  The  maximum  number  of  loads 
per  hour  is  15.  However,  in  computing  the  hot  water 
requirements,  70%  of  this  figure  may  be  used  since  the 
machine  will  probably  not  be  operated  faster  than  this 
rate. 

Silver  Washers 

The  180  deg  water  requirements  on  these  machines  are 


almost  standard,  requiring  approximately  45  gallons  per 
hour  at  100%  operating  capacity.  See  Table  1. 

Utensil  Washers 

These  machines  are  similar  to  door  type  dishwashers 
in  their  operation.  They  have  solid  doors  and  a  maxi¬ 
mum  180  deg  water  requirement  of  75  gallons  per  hour. 
See  Table  1.  The  wash  tank  140  deg  water  capacity  is 
approximately  85  gal. 

Make-up  Water 

On  some  multiple  tank  conveyor  type  machines  an 
optional  device  may  be  provided  to  supply  additional 
wash  water  to  the  wash  tanks.  The  pxupose  of  this  water, 
obtained  from  the  180  d^  rinse  line,  b  to  m^lintaul  a 
desired  level  and  to  run  off  any  grease  which  may  be 
present.  This  make-up  water  must  be  included  when  de¬ 
termining  the  180  deg  water  requiremente  of  those 
machines  employing  this  device.  See  Table  1. 


Final  clean 

hot  water  rinse  Curtain 


Fig.  3.  In  this  multiple  tank  conveyor  type  dishwashing 
machine  the  dishes  are  laid  flat 
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Preflushing 

There  are  two  general  styles  of  preflush,  (1)  the  fresh 
water  preflush  and  (2)  the  recirculating  preflush.  The 
fresh  water  preflush  is  fundamentally  nothing  more  than 
a  rinse  arrangement  put  on  the  front  end  of  the  machine 
to  remove  some  of  the  gross  soil  from  the  dish  and  de¬ 
crease  the  soil  load  in  the  wash  tank.  Fresh  water  pre¬ 
flushes,  both  hand  operated  and  mechanical,  have  a 
water  consumption  of  approximately  4  gpm  or  240  gal¬ 
lons  p>er  hour,  taken  from  the  general  purpose  hot  water 
supply.  However,  the  average  working  capacity  of  70% 
is  general  practice  and,  therefore,  one  could  figure  on 
a  fresh  water  preflush  consumption  of  approximately 
168  gph  of  120  deg  water. 

The  recirculating  preflush  is  a  contrast  to  the  fresh 
water  method  in  that  it  has  an  additional  pump  for  re¬ 
circulating  the  preflush  water.  Most  machines  use  the 
overflow  from  the  wash  tank  in  the  basic  machine  to 
supply  the  water  for  the  recirculating  preflush.  Approxi¬ 
mately  20  gallons  of  120  deg  water  are  required  for 
each  filling  of  the  wash  tank.  Tanks  are  generally  filled 
twice  per  hour. 

Pre-scrapping 

Pre-scrappers  use  high  velocity,  110  deg  water  for 
removing  food  particles  before  the  washing  operation. 
Water  consumption  is  approximately  180  gallons  j>er 
hour  (3  gpm) . 

Immersion  Type  Dishwashing  Machines 

These  are  units  consisting  of  two  or  more  compart¬ 
ments,  Fig.  4,  in  which  the  racked  dishes  are  immersed 
and  washing  is  accomplished  by  forced  circulation  of 
the  water.  General  purpose  hot  water  is  used  to  fill  the 
compartments  and  then  the  water  is  heated  to  180  deg 
by  the  gas  burner  or  burners  beneath  the  unit.  Since 
these  machines  are  often  insulated,  the  heat  required  to 
maintain  proper  temperatures  is  less  than  for  the 
ordinary  hand  sink. 

If  there  is  no  general  purpose  hot  water  supply,  this 
hot  water  supply  can  be  furnished  by  an  automatic  gas 
water  heater. 


Fig.  5.  Vertical 
salt>contained  gas- 
fired  storage  wafer 
heater,  available 
from  some  manu¬ 
facturers  with 
thermostats  adjust¬ 
able  to  180  deg. 
Storage  capacity 
ranges  from  5  to 
100  gallons,  recov¬ 
ery  up  to  1 80  gph. 


The  general  purpose  hot  water  required  per  hour,  when 
the  unit  is  in  use,  may  be  assumed  to  equal  three  times 
its  total  capacity.  To  determine  thb  capacity,  multiply 
the  length  by  the  width  by  the  depth  of  water  to  obtain 
the  volume  of  water  in  cubic  inches.  Divide  this  volume 


Cold 


Temperature 
and  pressure 
relief  valve 


Gas 


Rg.  6.  Insfantanaous  gas 
wafer  heater.  Recovery 
rate  is  up  to  10  gallons 
per  minute.  Approxi¬ 
mately  %  gallon  of 
water  is  in  the  coils 


Fig.  4.  Immersion  type  dishwasher  in  which  washing  is  by 
forced  circulation  of  water 


by  231  to  get  the  number  of  gallons  of  water  to  fill  the 
unit. 

Hand  Dishwashing  Sinks 

General  purpose  hot  water  is  necessary  when  the  sink 
dishwashing  method  is  used;  180  deg  water  is  also 
needed  in  a  second  sink  for  rinsing  and  sanitizing.  In 
some  areas,  the  two  or  three-compartment  sink  method 
is  approved. 

Past  practice  has  been  to  install  gas  burners  under 
the  180  deg  compartment.  Input  of  the  burners  would 
vary  widely  with  the  dish  load  and  size  of  the  compart¬ 
ment.  A  more  efficient  method  is  to  supply  the  hot  water 
by  means  of  a  pro|K*rly  sizesl  automatic  storage  water 
heater. 
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TYPES  OF  WATER  HEATERS 


Fig.  7.  Circulating  tank  type  gas  water  heater.  Storage 
capacity  is  from  100  to  5000  gallons,  recovery  rate  up 
to  385  gph. 


The  six  basic  ty'pes  of  water  heating  equipment  are 
described  below.  The  Btu  input  requirements,  used  as  a 
basis  for  sizing  these  water  heaters,  are  obtained  from 
the  Master  Sizing  Guide,  Table  3  on  page  78.  For  this, 
water  pressure  is  assumed  to  be  20  psi. 

Heaters  may  be  rated,  however,  in  terms  of  their 
ability  to  heat  water.  This  rating,  the  heater  recovery 
capacity,  is  given  in  terms  of  gallons  per  hour  heated 
through  a  100  deg  temperature  rise. 

Self-contained  Storage  Type  Water  Heaters 

Automatic,  storage  water  heaters.  Fig.  5,  are  self- 
contained  units,  requiring  no  separate  external  tanks. 
They  heat  and  store  water  at  thermostatically  controlled 
temperatures  for  delivery  on  demand. 

Automatic  Instantaneous  Type  Water  Heaters 

These  heaters.  Fig.  6,  are  designed  to  heat  the  water 
as  it  is  drawn  through  the  heater.  They  are  automatic 
self-contained  thermostatically  controlled  units,  requir¬ 
ing  no  external  storage  tank,  which  supply  hot  water 


for  immediate  use  upon  a  water  demand  at  a  rated  flow 
or  less. 

Circulating  Tank  Type  Water  Heaters 

Water  heaters  of  this  type.  Fig.  7,  furnish  hot  water 
to  be  stored  in  a  separate  vessel.  Storage  tank  tempera¬ 
tures  are  controlled  by  means  of  a  thermostat  installed 
on  the  water  heater.  Circulation  mav  be  either  gravity 
or  forced. 

Steam  Boiler  and  Storage  Tank 

In  one  type.  Fig.  8,  a  steam  boiler  supplies  steam  to 
a  coil  in  the  hot  water  storage  tank.  The  tank,  coil,  and 
boiler  are  available  in  any  desired  capacity.  It  is  particu¬ 
larly  necessary  with  this  type  of  equipment  to  study  the 
available  space  and  the  allowable  floor  loadings.  Figure 
9  shows  a  similar  system  using  a  water  coil  in  the  steam 
boiler. 

Steam  Boiler  with  Submerged  Coils  for 
Instantaneous  Water  Heating 

In  this  arrangement  (Fig.  10),  the  entire  output  of 
the  steam  boiler  is  used  for  water  heating.  The  gas  input 
to  the  steam  boiler  is  selected  to  match  the  maximum 
hourly  hot  water  demand.  The  water  heating  coil  is 
must  larger  than  this,  being  adequate  to  meet  the  re¬ 
quirements  of  the  maximum  minute.  A  common  design 
figure  is  to  take  one  square  foot  of  copper  coil  area  for 
each  15,000  Btu  per  hour  to  be  transmitted. 

Even  if  no  storage  tank  is  provided,  as  in  Fig.  10, 
the  characteristics  of  the  system  itself  produce  an  effect 
of  hot  water  storage.  Sudden  heavy  demands  of  brief 
duration  may  be  met  through  the  hot  water  stored  within 
the  boiler  and  coil.  These  units  when  used  without  a 
storage  tank  should  be  considered  as  gallon  per  minute 


Fig.  8.  Indirect  storage  water  heater.  Steam  from  a 
separate  boiler  flows  through  coils  of  water  heater 
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Fig.  9.  in  this  arrangement,  the  coils  are  in  the  steam 
boiler;  heated  water  from  the  coils  is  stored  in  the  tank 

heaters.  Care  should  be  given  to  sizing  particularly  when 
the  unit  is  used  to  provide  both  140  and  180  deg  water. 
Coil  a^id  heater  sizing  should  be  based  on  the  maximum 
total  gpm  draw  of  both  general  purpose  and  180  deg  rinse 
water. 


TYPES  OF  WATER 


There  are  three  basic  arrangements  of  water  heating 
equipment  for  providing  both  140  and  180  deg  water. 

Separate  Heater  System 

This  arrangement,  Fig.  12,  is  logical  when  an  estab¬ 
lishment  has  140  deg  water  supplies  adequate  for  the 
purpose,  but  unable  to  carry  additional  load.  180  deg 
water  may  then  be  furnished  by  a  separate  heater  which 
is  supplied  with  cold  water. 

Booster  Heater  System 

Booster  heaters  may  be  used  as  shown  in  Fig.  11  when 


Fig.  10.  A  steam  boiler  used  solely  for  instantaneous  water 
heating  and  supplying  water  at  both  140  and  180  deg. 


Fig.  1 1 .  Booster  heater  which  raises  1 40  deg  water  from 
one  heater  to  1 80  deg  for  rinsing 

Booster  Heaters 

These  heaters  (Fig.  11)  may  be  of  the  instantaneous 
type  or  automatic  storage  type.  They  are  used  to  boost 
the  temperature  of  primary  water  to  180  deg  sanitizing 
rinse  water  temperature  in  commercial  dishwashing  ma¬ 
chines. 


HEATING  SYSTEMS 


there  is  an  existing  primary  hot  water  system  capable  of 
supplying  additional  hot  water  other  than  that  required 
for  dishwashing.  In  such  a  case,  these  booster  heaters 
may  be  supplied  with  hot  water  from  the  primary  system 
to  raise  the  temperature  to  180  deg. 

Booster  heaters  of  any  ty])e  can  be  eliminated  by  the 
installation  of  an  adequate  dual  temperature  system  witli 
return  circulation.  The  cost  of  return  lines  are  normally 
less  than  the  cost  of  a  booster.  Small  low  cost  pumps  are 
made  by  various  manufacturers  for  this  purpose. 


Cold  water 


Fig.  12.  In  this  arrangement  one  heater  supplies  180  deg 
water,  another  1 40  deg  water 
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Dual  Temperature  Systems 

By  using  a  temperature  proportioning  valve,  both  14ti 
and  180  deg  water  can  be  produced  frcun  an  automatic 
storage  system,  as  in  Fig.  13.  Installing  these  water 
heaters  singly  or  in  multiples  Mrith  balanced  piping, 
adequate  flow  and  temperature  can  be  produced  to  serve 
practically  all  food  service  dual  temperature  require- 

INSTALLATION 


Fig.  13.  A  multiple  heater  arrangement  giving  two  tem¬ 
perature  water,  the  highest  temperature  being  drawn 
from  the  top  of  the  tank 


inents  for  the  hot  water  load. 

Another  system  (patented)  consists  of  a  heater  con¬ 
nected  to  a  separate  storage  tank  in  which  general  pur¬ 
pose  hot  water  (140  d^)  is  stored.  See  Fig.  14.  The 
heater  also  serves  as  a  booster  for  the  180  deg  water 
demand — drawing  water  from  the  140  deg  water  tank 
and  heating  it  as  the  sanitizing  rinse  is  drawn. 

REQUIREMENTS 

Water  Piping 

Adequate  water  piping  is  necessary  to  assure  that  the 
recommended  pressures  are  available  at  the  appliances. 
Table  2  is  of  value  in  estimating  the  general  purpose  hot 
water  requirements  of  a  food  service  establishment  for 
pipe  sizing. 

Refer  to  the  American  Standards  Association  (ASA) 
National  Plumbing  Code  for  correct  water  piping  in¬ 
stallation  practice. 

For  trouble  free  operations,  the  following  installation 
rules  should  be  followed: 

1.  The  180  deg  water  feed  line  from  the  water  heater 
to  the  dishwasher  should  not  be  less  than  %  inch 
I.D.  pipe  size. 

2.  There  should  be  no  auxiliary  feed  lines  attached  to 
the  180  deg  supply  line  to  the  dishwasher. 

3.  A  return  line  should  be  installed  when  the  water 
heater  is  more  than  5  feet  from  the  dishw'asher. 
Gravity  return  is  permitted  if  the  water  heater  is 
installed  at  a  lower  level  than  the  dishwasher  and 
the  return  flow  is  not  greater  than  60  feet.  With 
gravity  circulation  employed,  the  piping  should  be 


Fig.  14.  A  two  temperature  system 
with  the  1 80  deg  water  supplied 
directly  from  the  heater.  140  deg 
water  for  fixtures  is  drawn  off  the  top 
of  the  storage  tank 
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so  installed  that  the  feed  and  return  lines  are  not 
trapped. 

4.  Forced  circulation  by  pump  should  be  used  when 
the  water  heater  is  installed  on  the  same  level 
as  the  dishwasher,  when  the  length  of  the  return 
line  is  greater  than  60  feet,  or  when  the  water  lines 
are  trapped. 

5.  When  a  circulating  pump  is  installed  in  the  return 
line  it  may  be  controlled  by:  (a)  the  dishwasher 
wash  switch;  (b)  a  manually  operated  switch  adja¬ 
cent  to  the  dishwasher;  (c)  by  aquastat  built  as  an 
integral  part  of  the  pump,  or  (d)  by  the  aquastat 
in  the  return  line  adjacent  to  the  pump. 

6.  A  water  pressure  reducing  valve  should  be  installed 
adjacent  to  the  dishwasher,  external  of  the  recircu¬ 
lating  loop. 

7.  A  check  valve  should  be  installed  adjacent  to  the 
heater  in  the  return  circulating  line. 

8.  A  water  pressure  gage  and  thermometer  should  be 
installed  in  the  180  deg  water  line  adjacent  to 
the  dishwasher. 

9.  Cold  water  feed  line  to  the  water  heater  should  never 
be  less  than  1  inch  I.D.  pipe  size.  For  engineering 
data  on  proper  pipe  sizing,  refer  to  the  A.S.A.  Na¬ 
tional  Plumbing  Code. 

10.  An  American  Society  of  Mechanical  Engineers 
(ASME)  Approved  temperature  and  pressure  relief 
valve  or  an  approved  energy  cut-off  should  be  in¬ 
stalled  in  the  heater  opening  furnished  by  the  manu¬ 
facturer  or  as  close  to  the  hot  water  outlet  as  possible. 
(Consult  local  code  requirements). 

11.  If  a  check  valve  type  w'ater  meter  is  installed  in  the 
cold  line  ahead  of  the  water  heater,  it  will  be  nec¬ 
essary  to  install  an  operating  pressure  relief  valve 
between  the  water  meter  and  the  water  heater.  The 
operating  relief  should  be  set  at  a  pressure  lower 
than  the  ASME  safety  valve  mounted  on  the  water 
heater. 

Water  Pressure 

Accurate  and  efficient  dishwashing  operation  can  be 
achieved  only  when  the  proper  water  flow  pressure  is 
maintained.  The  National  Sanitation  Foundation  Stand¬ 
ards  for  dishwasher  water  flow  pressures  are  as  follows: 


This  Not  this 

Fig.  15.  The  end  of  the  flue  pipe  should  be  flush  with 
the  chimney  lining  as  at  left,  not  as  shown  at  right 


Fig.  16.  Where  more  than  one  heater  is  connected  to  a 
common  vent,  the  area  of  the  large  pipe  should  equal  the 
area  of  the  largest  inlet  plus  one  half  the  combined  areas 
of  the  other  appliances 

15  psi  minimum  flow  pressure,  25  psi  maximum  flow 
pressure  and  20  psi  for  ideal  o|>eration.  The  sizing  guides 
presented  with  this  material  are  based  on  20  psi  flow 
pressure. 

Water  flow  pressure  should  not  be  confused  with  the 
static  water  pressure.  Static  pressure  is  the  measurement 
of  water  line  pressure  with  no  water  flowing.  Water  flow 
pressure  is  the  measurement  of  pressure  with  water  flow¬ 
ing  through  the  rinse  arms  of  the  dishwasher.  Low  water 
flow  pressure  can  be  caused  by:  (a)  undersized  water 
lines;  (b)  stoppage  on  old  water  lines;  or  (c)  excessive 
pressure  drop  through  the  water  heaters. 

Low  water  pressures  produce  an  inadequate  180  deg 
rinse  resulting  in  poor  air  drying  and  sanitizing  of 
dishes.  In  instances  where  flow  pressure  in  the  line  at 
the  dishwashing  machine  is  below  15  psi,  an  adequate 
booster  pump  should  be  installed. 

High  water  flow  pressures  in  excess  of  25  psi  will 
atomize  the  180  deg  rinse  and  create  an  excessive  tem¬ 
perature  loss  to  the  air;  a  loss  of  15  deg  can  occur 
between  the  rinse  nozzle  and  the  dish  rack  area. 

A  water  pressure  regulator  approved  for  180  deg 
operation  should  be  installed  in  the  rinse  line  adjacent 
to  the  dishwasher  and  external  of  the  return  circulating 
loop.  The  water  flow  pressure  setting  should  be  20  psi. 

Gas  Piping 

Gas  piping  of  adequate  size  is  important  to  the  proper 
performance  of  any  gas  appliance.  For  correct  design 
and  installation  of  gas  piping  reference  should  be  made 
to  the  A.S.A.  code,  Z-21.30,  and  a  check  made  with  the 
local  gas  company. 

Venting 

Water  heating  equipment  should  be  vent  connected 
or  provided  with  other  means  for  exhausting  the  flue 
gases  to  the  outside  atmosphere.  Not  that  for  correct  de¬ 
sign  and  specific  practices,  references  should  be  made 
to  A.S.A.  code,  Z-21.30  and  local  ordinances. 

The  vent  connector  between  the  heater  and  vertical 
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TABLE  3— MASTER  SIZING  GUIDE  FOR  DETERMINING  GAS  INPUT  FOR  HEATING  VARIOUS  WATER 
QUANTITIES  THROUGH  VARIOUS  TEMPERATURE  RISES 


(Supply  wator  prossure  assumed  to  be  20  psi) 


Water 


Temperature  Rise,  Deg  P 


Require¬ 

ments. 

gph 

40 

50 

60 

70 

80  T 

90  T 

'oo__l 

no  1 

120  T 

130  r 

140 

Gas  Input  Required,  Btu 

per  Hour 

25 

12 

15 

18 

21 

24 

27 

30 

33 

36 

39 

42 

50 

24 

30 

36 

42 

48 

54 

60 

66 

72 

78 

84 

75 

36 

45 

54 

63 

72 

81 

90 

99 

108 

117 

126 

100 

48 

60 

72 

84 

96 

108 

120 

132 

144 

156 

168 

125 

60 

75 

90 

lOS 

120 

135 

150 

165 

180 

195 

210 

150 

72 

90 

108 

126 

144 

162 

180 

198 

216 

234 

252 

175 

84 

105 

126 

147 

168 

189 

210 

231 

252 

273 

294 

200 

96 

120 

144 

168 

192 

216 

240 

264 

288 

312 

336 

225 

108 

135 

162 

189 

216 

243 

270 

297 

324 

351 

378 

250 

120 

150 

180 

210 

240 

270 

300 

330 

360 

390 

420 

275 

132 

165 

198 

231 

264 

297 

330 

363 

396 

429 

462 

300 

144 

180 

216 

252 

288 

324 

360 

396 

432 

468 

504 

325 

156 

195 

234 

273 

312 

351 

390 

429 

468 

507 

546 

350 

168 

210 

252 

294 

336 

378 

420 

462 

504 

546 

588 

375 

180 

225 

270 

315 

360 

405 

450 

495 

540 

585 

630 

400 

192 

240 

288 

336 

384 

432 

480 

528 

576 

624 

672 

425 

204 

255 

306 

357 

408 

459 

510 

561 

612 

663 

714 

450 

216 

270 

324 

378 

432 

486 

540 

594 

648 

702 

756 

475 

228 

285 

342 

399 

456 

513 

570 

627 

684 

741 

798 

500 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

525 

252 

315 

378 

441 

504 

567 

630 

693 

756 

819 

882 

550 

264 

330 

396 

462 

528 

594 

660 

726 

792 

858 

924 

575 

276 

345 

414 

483 

552 

621 

690 

759 

828 

897 

966 

600 

288 

360 

432 

504 

576 

648 

720 

792 

864 

936 

1008 

650 

312 

390 

468 

546 

624 

702 

780 

858 

936 

1014 

1092 

700 

336 

420 

504 

588 

672 

756 

840 

924 

1008 

1092 

1176 

750 

360 

450 

540 

630 

720 

810 

900 

990 

1080 

1170 

1260 

800 

384 

480 

576 

672 

768 

864 

960 

1056 

1152 

1248 

1344 

850 

408 

510 

612 

714 

816 

918 

1020 

1 122 

1224 

1326 

1428 

900 

432 

540 

648 

756 

864 

972 

1080 

1188 

1296 

1404 

1512 

950 

456 

570 

684 

798 

912 

1026 

1 140 

1254 

1368 

1482 

1596 

1000 

480 

600 

720 

840 

960 

1080 

1200 

1320 

1440 

1560 

1680 

flue  or  vent  should  be  the  same  size  as  the  outlet  of  the 
draft  hood  supplied  with  the  heater.  The  vertical  flue  or 
vent  should  be  sized  in  accordance  with  Figure  7  of 
A.S.A.  code  Z-31.30. 

When  existing  chimneys  are  used,  an  examination  of 
the  chimney  flue  should  first  be  made  to  see  that  it  is 
clear  and  unobstructed. 

Vent  connectors  between  the  appliance  and  the  vertical 
gas  vent  or  chimney  should  have  the  greatest  possible 
initial  rise  consistent  with  the  headroom  available  in  the 
appliance  area,  and  required  clearance  to  combustible 
material.  When  vent  connectors  are  attached  directly  to 
side  outlet  drafthoods,  they  shall  be  pitched  upward  at 
least  ^  inch  per  foot.  No  portion  of  any  vent  connector 
shall  be  run  downward  nor  shall  there  be  any  sags  or 
dips. 

The  horizontal  run  of  the  vent  connector  shall  be  as 
short  as  possible  and  the  appliance  shall  be  located  as 
near  the  gas  vent  or  chimney  as  practicable.  The  maxi¬ 
mum  length  of  an  uninsulated  horizontal  run  of  vent  con¬ 
nector  shall  not  exceed  75  percent  of  the  height  of  the 
gas  vent  or  chimney. 

The  connection  of  the  flue  pipe  to  the  chimney  should 
always  be  made  vrith  the  end  of  the  pipe  flush  with  the 
interior  surface  of  the  chimney  lining.  See  Fig.  15. 


A  gas  appliance  vent  connector  and  a  flue  connector 
from  an  appliance  burning  another  fuel  may  be  con¬ 
nected  into  the  same  chimney  through  separate  openings, 
or  may  be  connected  through  a  single  opening  if  joined 
by  a  suitable  fitting  located  as  close  as  practicable  to 
the  chimney.  If  two  or  more  openings  are  provided  into 
one  chinmey,  they  should  be  at  different  levels.  No 
damper  should  be  placed  in  any  flue  connection  between 
the  water  heater  and  the  drafthood  nor,  except  for  fixed 
dampers,  between  the  drafthood  and  chimney. 

A  chimney  cleanout  door  is  a  valuable  addition  if  it 
can  be  provided. 

When  the  flue  pipe  passes  near  wood  or  other  com¬ 
bustible  material,  they  should  be  protected  by  suitable 
insulation  or  be  constructed  as  required  by  local 
ordinance. 

Vent  connectors  shall  be  securely  supported  for  the 
weight  and  design  of  the  materials  employed  to  maintain 
proper  clearances,  to  prevent  physical  damage,  and  to 
prevent  separation  of  the  joints. 

A  flue  connection  through  the  side  wall  of  a  building 
or  through  a  window,  regardless  of  the  tyj)e  of  cap 
used  on  the  end  of  the  vent  pipe,  will  not  provide  satis¬ 
factory  venting.  This  type  of  flue  connection  must  not 
be  used. 
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When  several  appliances  are  to  be  connected  to  a 
single  vent  pipe,  eis  in  Fig.  16,  the  area  of  the  main  vent 
pipe  should  equal  the  area  of  the  largest  vent  in  addition 
to  half  the  area  of  additional  appliances  connected. 

Water  heaters  installed  in  kitchens  equipped  with 
proper  ventilation  should  be  vented  as  shown  in  Fig.  17, 
to  prevent  the  suction  at  the  hood  from  causing  a  back- 
draft  at  the  water  heater. 

Where  venting  presents  a  problem,  such  as  the  un¬ 
availability  of  a  chimney,  emd  gas  is  still  the  desired 
fuel  the  use  of  mechanical  venting  or  draft  inducers  can 
be  employed.  Manufacturers’  literature  should  be  con¬ 
sulted  for  installation  instructions  of  such  devices  with 
their  water  heating  equipment 

Air  for  Combustion 

Appliances  shall  be  installed  in  a  location  in  which 
the  facilities  for  ventilation  permit  satisfactory  combus¬ 
tion  of  gas,  proper  venting  and  the  maintenance  of  ambi¬ 
ent  temperature  at  safe  limits  under  normal  conditions 
of  use.  Appliances  shall  be  located  in  such  a  manner  as 
not  to  interfere  with  proper  circulation  of  air  within  the 
confined  space.  Where  buildings  are  so  tight  that  normal 
infiltration  does  not  meet  air  requirements,  outside  air 
must  be  introduced.  This  may  be  accomplished  by  pro¬ 
viding  openings  into  the  heated  space  or  directly  into 
the  equipment  space  or  into  a  return  air  duct  of  a  forced 
air  heating  system.  For  specific  applications,  reference  is 
made  to  A.S.A.  code  Z21.30. 


Pig.  17.  Method  of  venting  exhaust  hoods  in  kitchens  to 
prevent  backdraft  at  the  water  heater 


Clearances 

Underfired,  insulated  automatic  storage  water  heaters 
approved  by  the  Americaji  Gas  Association  Laboratories 
should  have  a  minimum  clearance  to  the  nearest  wall  of 
two  inches,  except  for  those  specifically  approved  for 
flush  to  wall  installation.  Other  types  of  A.G.A.  approved 
water  heaters,  such  as  circulating  tank  and  instantaneous 
types,  and  A.G.A.  approved  steam  boilers,  should  have 
a  minimum  clearance  of  six  inches.  Reference  is  made  to 
A.S.A.  code  Z21.30  for  specific  applications. 


CHOICE  OF  EQUIPMENT  AND  SYSTEMS 


The  choice  among  various  adequate  systems  will  prob¬ 
ably  be  dictated  chiefly  by  space  limitations,  the  first 
cost  of  the  equipment,  the  expected  life  of  the  equipment 
and  servicing  costs.  In  most  cases,  there  will  probably 
be  little  difference  in  operating  costs  among  the  various 
correctly  sized  combinations. 

Sizing 

The  objective  of  the  following  text  is  to  permit  the 
intelligent  selection  of  a  hot  water  heater  designed  to 
meet  all  the  hot  water  requirements,  both  general  pur¬ 
pose  and  180  deg  rinse  water.  It  is  assumed  that  the 
selection  of  a  dishwashing  machine  has  been  made  so 
that  the  argument  of  entry  for  Table  1  is  the  type  of 
dishwasher.  In  order  to  make  use  of  the  Master  Sizing 
Guide,  Table  3,  to  determine  the  toted  hot  water  re¬ 
quirements,  it  is  first  necessary  to  calculate  the  general 
purpose  hot  water  requirements  using  the  Water  Con¬ 
sumption  Guide,  Table  2. 

Table  3  provides  for  continuous  operation  on  both 
water  temperatures  as  well  as  for  an  assumed  {>eak  period 
operation.  It  indicates  the  total  required  gas  fuel  input 
which  may  be  met  by  one  or  more  heaters. 

Where  adequate  storage  tanks  are  used  in  conjunction 
with  the  water  heating  equipment,  snudler  input  heaters 
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can  generally  be  used,  providing  there  is  a  definite  peak 
hour  or  hours  of  hot  water  demand  and  the  heater  has 
sufficient  input  to  recover  completely  between  peak  de¬ 
mand  periods.  Under  these  conditions  the  hot  water 
available  in  the  storage  tank  may  be  used  to  meet  the 
peak  demand  and,  consequently,  the  recovery  capacity 
of  the  water  heater  may  be  less  than  would  be  required 
for  an  instantaneous  type  heater.  While  smaller  input 
heaters  therefore  could  be  used  with  storage  tank  sys¬ 
tems,  it  is  conceivable  that  the  added  cost  of  the  storage 
tank  and  its  associated  plumbing  might  make  the  selec¬ 
tion  of  such  systems  undesirable.  Recovery  of  hot  water 
in  the  storage  tank  occurs  during  the  off-f>eak  hours  when 
the  dishwashing  equipment  is  either  not  in  use  or  only 
operated  at  a  rate  well  below  70%  of  capacity  which 
is  all  that  is  normally  attained  except  for  rackless-type 
conveyor  machines. 

The  Master  Sizing  Guide,  Table  3,  is  used  to  size  the 
required  heater  or  heaters  after  allowance  has  been  made 
for  the  quantity  of  hot  water  that  may  be  withdrawn  from 
the  storage  tank  each  hour. 

To  determine  the  gallons  per  hour  of  usable  hot  water 
from  storage,  the  duration  in  hours  of  consecutive  peak 
demand  must  be  determined.  This  peak  demand  will 
usually  coincide  with  the  dishwashing  period  during  and 
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after  the  main  meal  and  may  last  for  1,  2,  3,  or  more 
hours.  Any  hour  in  which  the  dishwasher  is  used  at  70% 
of  mechanical  capacity  or  more  should  be  considered  as 
a  peak  hour.  If  the  peak  demand  period  lasts  4  hours 
or  more,  the  value  of  a  storage  tank  is  small,  unless 
extremely  large  sizes  are  used.  In  such  cases  the  use  of 
instantaneous  heaters  are  indicated. 

Automatic  storage  water  heaters  with  storage  capaci¬ 
ties  up  to  100  gallons  should  be  sized  on  the  basis  of  the 
maximum  hourly  demand,  with  the  storage  capacity 
being  used  as  an  extra  capacity  factor  in  the  heater. 

The  following  method  of  making  allowances  for  the 
water  in  storage,  should  be  used  only  when  sizing  heat¬ 
ers  and  systems  with  more  than  100  gallon  storage 
capacities. 

Usable  hot  water  from  storage  is  calculated  from  the 
following  formula: 

Usable  hot  water  from  storage,  gph  =  [0.7  X  capacity 
of  tank  in  gallons]  duration  of  peak  hot  water  demand 
in  hours. 

(The  0.7  factor  has  been  experimentally  determined 
to  be  the  maximum  usahle  general  purpose  hot  water 
available  from  a  storage  tank  after  allowance  for  dilu¬ 
tion  with  cold  inlet  water,  assuming  the  inlet  and  outlet 
connections  have  been  properly  designed  and  located 
for  the  work.) 

Where  a  storage  tank  is  used,  the  required  180  or 
140  deg  water  usage  which  must  be  supplied  by  the  water 
heater  is  determined  as  follows.  TTiis  net  figure  is  used 
for  entering  Table  3. 

Net  hot  water  required,  gph  =  total  hot  water  required, 
gph  —  usable  hot  water  from  storage  in  gph. 

The  National  Sanitation  Standard  No.  5  recommenda¬ 
tions  for  hot  water  rinse  demand  are  based  on  100% 
mechanical  operating  capacity  of  the  machines.  The  data 
provided  on  Table  1  is  also  based  on  100%  operating 
capacity.  However,  it  is  generally  recognized  by  industry, 
and  is  so  stated  by  N.S.F,  Standard  No.  5,  that  70% 
of  operating  rinse  capacity  is  all  that  is  normally  attained 
except  for  rackless-type  conveyor  machines. 


Therefore,  in  order  to  correctly  size  a  water  heating 
system  it  is  necessary  to  know: 

(1)  Types  and  sizes  of  dishwashers  used. 

(2)  Required  quantity  of  general  purpose  hot  water 
(manufacturers’  catalogs  should  be  consulted  to 
determine  the  initial  fill  requirements  of  the  wash 
tanks.) 

(3)  Duration  of  peak  hot  water  demand  period. 

(4)  Inlet  water  temperature. 

(5)  Type  and  capacity  of  existing  water  heating  system. 

(6)  Type  of  water  heating  system  desired. 

The  following  examples  are  used  to  demonstrate  the 
use  of  the  tables. 

Problem  I 

Determine  the  gas-fuel  input  requirements  necessary 
to  correctly  size  a  new  water  heating  system  for  meeting 
the  hot  water  demands  of  a  cafeteria.  The  maximum 
number  of  consecutive  hours  the  dishwasher  is  used  at 
near  70%  capacity  is  assumed  to  be  2  hours.  The  supply 
water  temperature  is  60  deg  and  the  load  consists  of 
the  following: 


Uss 

General  Purpose 
Hot  Water 
Consumption 
( Prom  t  able  2) 
gph  (5)  140  deg 

100  deg 
Water  Con¬ 
sumption  When 
Dishwasher 
is  Operated 
at  100% 
of  Mechan¬ 
ical  Capacity 
( From  Table  1 ) 
gph  @  180  deg 

1 — Vegetable  sink . 

45 

_ 

5 — Lavatories . 

25 

— 

1 — Pre-scrapper  . 

180 

— 

1 — Two  tank  conveyor  dish¬ 
washer  (dishes  inclined) 

with  make-up  device  .  . 

— 

277 

Initial  fill  of  tanks  =  2  x 

20  Gal  =  . 

40 

— 

Make-up  water . 

— 

139 

1 — Utensil  washer . 

— 

75 

Initial  fill  of  tank  =  . . 

85 

— 

Total  requirements  = 

375  gph 

491  gph 

of  140  deg  water 

of  180  deg  water 

Cold  water 


Fig.  19. 
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TTie  hot  water  demands  of  thb  cafeteria  can  be  met 
by  the  application  of  any  one  of  the  many  systems  dis¬ 
cussed.  While  five  solutions  are  shown  to  demonstrate 
the  use  of  the  tables,  the  reader  should  not  feel  that 
they  are  the  only  possible  solutions  or  necessarily  the 
best  ones. 

After  the  total  general  purpose,  140  deg  water  and 
180  deg  rinse  water  consumptions  have  been  determined 
from  Tables  1  and  2  and  the  National  Sanitation  Foun¬ 
dation  Recommendation,  that  the  machines  will  prob¬ 
ably  be  operating  at  only  70%  of  full  mechanical  op¬ 
erating  capacity  has  been  applied.  Table  3  is  entered. 

In  all  solutions  to  the  foregoing  problem,  the  total 
140  deg  water  consumption  used  is  375  gph.  The  180 
deg  water  consumption  used  is  350  gph  (70%  of  491 
gph  =  344  gph)  for  those  heaters  having  sufficient  in¬ 
ternal  storage  capacity  to  meet  the  gallon  per  minute 
flow  demand.  For  instantaneous  type  heaters,  having  no 
internal  storage  capacity,  the  180  deg  water  consumption 
used  must  be  based  uf>on  the  gpm  flow  demand  and  is 
900  gph.  This  consumption,  obtained  from  Table  1,  is 
as  follows: 


1 80  deg  Rinse 

Water  Hourly  Consumption 
Use  Based  Upon  GPM  Flow  Rate 

Dishwasher  . 277  gph 

Make-up  .  1 39  gph 

Utensil  washer  .  480  gph 


Total  =  896  gph  of  1 80  deg  water 
(use  900  gph) 

The  water  must  be  heated  over  a  temperature  rise  of 
80  deg  to  produce  140  deg  water  from  60  deg  inlet 
water  and  over  a  temperature  rise  of  120  deg  to  produce 
180  deg  water  from  the  60  deg  inlet  water. 

Solution  A 

To  meet  the  hot  water  requirements  of  the  cafeteria 
with  separate  self-contained  storage  type  heaters  such  as 


Pig.  20.  Instantaneous  gas  water  heater  to  produce  two 
temperature  water 


Fig.  21.  A  circulating  tank  heater  with  external  storage 
to  supply  140  deg  water  for  general  purposes  and  a 
booster  heater  to  produce  1 80  deg  water 


those  shown  in  Fig.  18: 

First,  to  determine  the  gas  input  requirements  to  pro¬ 
duce  the  140  deg  water,  the  left  column  of  Table  3  is 
entered  at  375  gal  p>er  hr.  and  read  horizontally  across 
to  the  80  deg  temp)erature  rise  column.  The  figure, 
360,000  Btu  p>er  hr.  at  the  intersection  of  these  two 
columns  is  the  heater  requirement.  One  or  more  heaters 
with  this  total  Btu  requirement  may  now  be  selected 
from  manufacturers’  catalogs. 

To  determine  the  gas  input  requirements  for  the  heater 
which  will  produce  the  180  deg  water,  enter  the  left 
column  of  Table  3  at  350  gal  p)er  hr.  and  read  across  to 
the  120  deg  temperature  rise  column.  The  figure  504,000 
Btu  per  hr.  at  the  intersection  of  these  two  columns  is 
the  heater  requirement.  One  or  more  heaters  with  this 
total  Btu  requirement  may  now  be  selected  from  manu¬ 
facturers’  catalogs. 

Fig.  19  shows  the  application  of  separate  heaters  for 
the  production  of  140  deg  water  and  180  deg  water. 

Solution  B 

To  meet  the  hot  water  requirements  of  the  cafeteria 
with  an  instantaneous  typ)e  heater,  having  no  internal 
storage,  to  supxply  both  the  140  and  180  deg  water: 
This  installation  is  shown  in  Fig  20. 

The  correct  sizing  of  instantaneous  typie  heaters  is 
dependent  up>on  the  gallon  p>er  minute  flow  rate  of  this 
180  deg  rinse  water.  Bt>th  the  hourly  180  deg  water 
consumption  based  up>on  the  gpm  flow  rate  and  the 
hourly  consumption  of  140  deg  water  can  be  obtained 
from  Tables  1  and  2. 

Entering  Table  3  in  the  left  hand  column  with  the 
total  180  deg  water  requirement  of  900  gph  and  reading 
across  to  the  intersection  with  the  vertical  column  headed 
120  deg  temp)erature  rise,  the  gas  input  requirement  of 
1,296,000  Btu  p)er  hr.  is  obtained.  To  obtain  the  total 
heater  requirement,  the  gas  input  needed  to  produce  the 
total  140  deg  water,  from  a  60  deg  inlet  supply,  must  be 
added.  This  second  figure  is  also  obtained  from  Table  3 
by  entering  the  left  hand  column  at  375  gph  and  reading, 
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across  to  the  80  deg  tetn|>erature  rise  column,  the  figure 
360,000  Btu  per  hr. 

The  total  heater  requirement;  equal  to  the  siun  of 
1,296,000  Btu  per  hr.  plus  360,000  Btu  per  hr.  is 
1,656,000  Btu  per  hr. 

One  or  more  heaters  meeting  this  total  Btu  requirement 
may  now  be  selected  from  manufacturers’  catalogs. 

Solution  C 

To  meet  the  hot  water  demands  of  the  cafeteria  with 
separate  instantaneous  type  heaters,  having  no  internal 
storage.  This  installation  will  be  similar  to  that  shown 
in  Fig  19. 

The  gas  input  requirements  of  these  separate  heaters 
are  equal  to  those  needed  to  produce  the  140  deg  water 
and  the  180  deg  water  as  shown  in  Solution  B.  These 
requirements  are  360,000  Btu  per  hr.  to  produce  140  d^ 
water,  and  1,296,000  Btu  per  hr.  to  produce  the  180  deg 
water. 

Separate  heaters  meeting  these  total  Btu  requirements 
may  now  be  selected  from  manufacturers’  catalogs. 

Solution  D 

To  meet  the  hot  water  requirements  of  the  cafeteria 
with;  (1)  a  booster  heater  having  sufficient  storage 
capacity  to  meet  the  gallon  per  minute  flow  demand,  to 
supply  the  180  deg  rinse  water  requirements  from  a  140 
deg  supply;  and  (2)  a  heater  used  in  conjunction  with 
a  500  gallon  external  storage  tank  to  supply  140  deg 
water  for  both  general  purpose  and  the  booster  heater. 
This  installation  is  shown  in  Fig  21. 

To  size  the  booster  heater,  enter  the  left  hand  column 
of  Table  3  with  the  180  deg  water  consumption  demand 
of  350  gallons  per  hour.  Read  horizontally  across  to  the 
40  deg  temperature  rise  column  and  obtain  the  needed 
gas  input  requirement  of  168,000  Btu  per  hr.  A  booster 
heater  may  now  be  selected,  meeting  this  Btu  require¬ 
ment,  from  manufacturers’  catalogs. 

The  net  hourly  hot  water  requirement  must  be  deter¬ 
mined  in  order  to  size  the  heater  required  to  supply  the 
140  deg  water.  The  net  hot  water  is  determined  by  the 
amount  of  usable  hot  water  in  storage. 

Usable  hot  water  in  storage  (gph)  =  (500  gal  X 
0.7  -j-  2  hr.  (peak  dishwashing  period)  =  175  gph 

Net  hot  water  required,  gph  =  725  gph  —  175 
gph  =  550  gph. 

The  gas  input  requirement  can  now  be  determined 
from  Table  3  by  entering  the  left  hand  colunrn  at  550 
gph,  reading  across  to  the  80  d^  temperature  rise  column 
and  obtoining  the  figure  of  528,000  Btu  per  hr.  A  heater 
may  now  be  selected  from  manufacturers’  catalogs.  In 
the  solutions  using  storage  tanks,  it  will  be  assumed  that 
the  water  in  these  tanks  will  have  been  brought  up  to 
temperature  previous  to  the  peak  dishwashing  period 
and  sufficient  time  elapses  before  the  next  peak  period 
for  the  water  in  the  storage  tank  to  recover. 

Solution  E 

To  size  a  single  heater  with  external  storage  tank  for 
the  patented  dual  tempereiture  system  shown  in  Fig.  14. 


If  a  500  gallon  storage  tank  were  to  be  used,  the  gas 
input  requirements  of  this  heater  would  be  equal  to  the 
total  gas  requirements  of  the  two  heaters  sized  for  Solu¬ 
tion  D.  Since  no  single  heater  has  this  capacity,  a  heater 
will  be  selected  first  and  a  storage  tank  will  be  sized  in 
order  to  meet  the  total  hot  water  requirements. 

For  this  problem,  a  heater  has  been  selected  with  an 
input  rating  of  420,000  Btu  per  hr.  To  determine  what 
amount  of  this  input  will  be  available  to  produce  the 
140  deg  water,  there  must  be  subtracted  that  input  needed 
to  produce  the  180  deg  water  by  boosting  from  140  deg. 
The  input  needed  to  boost  to  180  deg  can  be  obtained 
by  entering  Table  3  with  350  gph  and  reading  this  input 
at  the  40  deg  temperature  rise  column.  The  eimount  of 
input  available  to  produce  140  deg  water  is  420,000 
Btu  per  hr.  minus  168,000  Btu  per  hr,  and  equals 
252,000  Btu  per  hr. 

Using  Table  3  in  the  opposite  direction,  and  knowing 
that  the  140  deg  water  is  produced  over  an  80  deg 
temperature  rise,  the  net  1^  deg  water  produced  by 
thb  heater  is  obtained  by  entering  the  vertical  column 
headed  80  deg  temperature  rise,  reading  down  to  the 
240,000  Btu  per  hr.  figure  (next  lower  to  252,000  Btu 
per  hr.)  and  then  reading  horizontally  to  the  left,  the 
figure  250  gph  in  the  left  hand  column. 

The  usable  hot  water  needed  from  storage  equals  the 
total  hot  water  required  in  gph  minus  the  net  hot  water 
in  gph. 

=  725  gph  —  250  gph  =  475  gph 

The  capacity  of  the  storage  tank  (gallons)  equals  the 
usable  hot  water  from  storage  in  gph  times  the  duration 
of  peak  hot  water  demand  in  hours  divided  by  0.7.  This 
equals  475  gph  X  2  (hr.)  0.7  =  1357  gallons  storage. 

A  storage  tank  having  a  capacity  of  1357  gallons  or 
more  must  be  used. 

Problem  2 

A  luncheonette  has  just  purchased  a  door  type  dish¬ 
washing  machine  to  handle  16  x  16  inch  racks.  The 
existing  primary  hot  water  system  is  capable  of  supply¬ 
ing  sufficient  140  deg  general  purpose  water  to  meet  all 
the  requirements  of  the  establishment  plus  a  booster 
heater,  the  sizing  of  which  is  to  be  determined.  The 
booster  must  heat  sufficient  140  deg  water  to  provide 
the  needed  180  deg  rinse  requirements  of  the  dishwasher. 

Solution  A 

To  meet  the  180  deg  demand  of  the  dishwasher  with 
a  booster  heater  having  no  storage  capacity. 

Since  the  heater  is  of  the  instantaneous  type,  it  must 
be  sized  to  supply  the  180  deg  water  demand  at  a  rated 
flow.  This  rat^  flow,  obtained  from  Table  1  is  6.94 
gallons  per  minute  or  416  gallons  per  hour.  Since  the 
temperature  rise  of  the  water  through  the  heater  is  40 
deg  (180  deg  outlet  —  140  deg  inlet),  the  gas  fuel  input 
can  be  found  from  the  Master  Sizing  Guide,  Table  3,  by 
entering  the  left  hand  column  at  425  gph  and  reading 
across  to  the  40  deg  temperature  rise  column,  the  gas 
requirements  of  204,000  Btu  per  hr.  A  heater  may  now 
be  selected  from  manufacturers’  catalogs  meeting  this 
input  requirement. 
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Solution  B 

To  meet  the  180  deg  demand  of  the  dishwasher  with 
a  booster  having  sufficient  storage  capacity  to  meet  the 
gallon  per  minute  flow  demand. 

By  designing  for  a  booster  heater  having  a  small 
storage  capacity,  the  hourly  flow  demand  of  the  dish¬ 
washer  can  be  used  for  sizing  rather  than  the  gallon 
per  minute  rate  which  was  used  in  Solution  A.  The  flow 
obtained  from  Table  1  is  69  gph  when  the  dishwasher 
is  operating  at  100%  mechanical  capacity.  However,  the 


National  Sanitation  Foundation  states  that  70%  of  op¬ 
erating  rinse  capacity  is  all  that  is  normally  attained  for 
this  type  of  machine.  Therefore,  the  hourly  flow  demand, 
used  as  the  argument  of  entry  into  the  Master  Sizing 
Guide,  Table  3,  is  48  gph.  Entering  the  first  column 
with  50  gph  and  reading  across  to  the  40  deg  rise  column, 
the  gas  input  requirement  will  be  24,000  Btu  per  hour. 
Using  this  gas  input  requirement,  a  booster-heater  may 
be  selected  after  consultation  with  manufacturers’ 
catalogs. 


GLOSSARY 


DETERGENT — A  cleansing  and  wetting  agent  which  is 
suitable  for  use  in  spray-type  dishwashing  machines  and 
which  when  used  effectively  aids  in  the  removal  of  soil 
from  dishes. 

DETERGENT  DISPENSER — A  device  for  automatically 
and  uniformly  adding  detergents  to  wash  water  so  that 
the  optimum  concentration  of  detergents  is  maintained. 
DETERGENT  METER — A  device  for  automatically 
showing  whether  or  not  the  concentration  of  detergent  in 
the  wash  tank  is  at  the  desired  level. 

DEMAND — The  rate  of  use  of  water,  gas,  or  electricity; 
for  example,  gallons  x)er  minute  of  hot  water. 

FINAL  RINSE — The  last  rinse  given  to  the  dishes  in 
the  dishwashing  machine.  It  is  supplied  with  clean  180 
deg  water  from  the  water  heating  system. 

PEAK — The  maximum,  as  in  peak  hot  water  demand. 
MAKE-UP  WATER — Additional  wash  water  added  to 
wash  tank  to  maintain  a  desired  level,  obtained  from  180 
deg  rinse  line,  normally  provided  by  a  device  optional  on 
some  multiple  tank  conveyor  type  machines. 

RECOVERY — The  ability  of  a  water  heater  to  heat  cold 
water;  for  example,  a  heater  may  be  said  to  have  a  re¬ 
covery  capacity  of  100  gallons  of  water  per  hour  through 
100  deg  rise.  The  temperature  rise  must  always  be  stated 
in  connection  with  recovery  capacity. 

TEMPERATURE  RISE — The  difference  in  temperature 
between  the  cold  water  entering  the  heater  and  the  hot 
water  leaving  the  heater  is  defined  as  the  temperature  rise 
of  the  heater;  for  example,  if  cold  water  enters  a  heater 
at  40  deg  and  the  hot  water  leaves  at  140  deg,  the  heater 
is  said  to  be  operating  with  100  deg  rise. 

WASH  SPRAY — The  power  spray,  in  a  dishwashing  ma¬ 
chine,  which  is  supplied  from  the  wash  tank  containing 
a  detergent. 


SCRAPPING — Means  the  removal  from  dishes  of  gross 
particles  of  food  or  refuse.  The  purpose  is  (1)  to  pre¬ 
vent  the  clogging  of  strainers,  scrap  trays  and  nozzles  or 
slots  in  spray  arms;  (2)  to  lessen  the  amount  of  orgfanic 
waste  and  the  number  of  micro-organisms  entering  the 
wash  tank;  (3)  to  remove  grease  which  may  result  in  the 
formation  of  suds  and  loss  of  detergent;  (4)  to  lessen  the 
need  for  adding  fresh  water,  thus  conserving  the  detergent, 
and  (5)  to  wet  the  soil  remaining  on  the  dishes  so  that 
washing  is  facilitated.  Scrapping  may  be  accomplished 
by  hand  or  with  a  high  velocity  spray. 

PRE-FLUSHING — Means  rinsing  dishes  before  washing 
by  a  stream  or  spray  or  fresh  or  recirculated  hot  water, 
generally  without  detergent  added. 

LINE  (ST.\TIC)  PRESSURE — Means  the  pressure  as 
shown  by  a  gage  in  the  water  line  when  read  at  a  time 
when  all  outlets  are  closed  and  no  water  is  flowing. 

FLOW  PRESSURE — Means  the  pressure  as  shown  by 
a  gage  in  the  water  line  adjacent  to  the  machine,  read  at 
a  time  when  all  outlets  are  open  as  in  operation. 

RACKS — This  term  is  applied  to  the  welded  wire  or  wood 
and  wire  devices  constructed  to  hold  dishes  or  silverware 
in  proper  position  for  washing. 

RACKING — Is  the  process  of  placing  dishes  in  specially 
designed  racks  in  proper  positions  so  that  each  dish  will 
be  fully  exposed  to  unrestricted  preflushing,  washing  and 
rinsing. 

GENERAL  PURPOSE  HOT  WATER^Water  that  is 
used  for  all  dishwashing  operations  except  the  sanitizing 
rinses.  Unless  specified  its  temperature  should  be  between 
110  and  140  deg. 

MECHANICAL  OPERATING  CAPACITY— The  capacity 
at  which  a  dishwashing  machine  is  operated.  For  door 
type  machines,  the  maximum  operating  capacity  is  ap¬ 
proximately  60  racks  per  hour. 
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The  Fan  Laws  Simplified 

RICHARD  S.  BRIEF 

Medical  Research  Division,  Esso  Research  and  Engineering  Company 
Linden,  New  Jersey 


Tp  NGINEERS  are  oftentimes  called  upon  to  select  fans 
■“■^or  evaluate  the  usefulness  of  existing  fans  for  specific 
applications.  These  tasks  are  best  handled  by  using  the 
well  known  fan  laws. 

Air-moving  equipment  covered  by  the  fan  laws  includes 
centrifugal,  propeller,  tube-axial,  and  vane-axial  fans 
operated  either  as  blowers  or  exhausters.  The  fan  laws 
are  restricted  to  fans  of  the  same  shap)e  (or  the  same 
fan)  op)erating  at  the  same  efficiency  on  the  characteristic 
curve  (i.e.,  fan  pressure  versus  air  flow). 

The  variables  associated  with  fan  op)eration  are  flow 
rate,  Q;  developed  head  pressure,  H;  required  p>ower,  P; 
fan  diameter  or  size,  D;  fan  sp>eed,  A;  and  air  or  gas 
density,  d.  By  dimensional  analysis  techniques,  the  inter¬ 
relationship  between  these  variables  has  been  estab¬ 
lished.  These  are  presented  in  Table  1  as  dimensionless 
groupings. 


TABLE  1 

1— INTERRELATIONSHIP  OF  FAN  VARIABLES 

Grouping 

1  Variables  1 

Dimensionless  Grouping 

1 

0,  N.  D.  d 

O/Er'N 

2 

0.  N.  H,  d 

3 

0,  N.  P.  d 

0’JV‘d*/P’ 

4 

0.  H,  P,  d 

QH/P 

0'd/D*H 

5 

0.  H.  D,  d 

6 

0.  P.  D.  d 

Qfd/TfP 

7 

H.  N.  D.  d 

H/iyir-d 

8 

H.  N.  P.  d 

P^ird'/H* 

9 

H.  P,  D.  d 

P‘d/D*H’ 

10 

P.  N.  D.  d 

P/IfN*d 

For  example,  where  Qa,  Do,  No,  Di,  and  Ni  (subscrip)ts 
0  and  1  represent  two  different  sets  of  conditions)  are 
known  and  Qi  is  desired.  Grouping  1  takes  the  form: 

Qi  =  Qo{D^/Doy{N,/No). 

The  "Constant  Variable" 

If  any  of  the  variables  in  these  groupings  are  constant 
for  a  pxarticular  problem  (e.g.,  D  is  constant  in  a  study 
on  the  same  fan),  then  a  grouping  containing  this  “con¬ 
stant  variable”  can  be  used  for  studying  the  interaction 
of  the  remaining  variables.  Thus,  in  Grouping  1  for  a 
particular  fan,  the  familiar  direct  linearity  between  flow 
rate  and  fan  spieed  is  evolved,  r^ardless  of  gas  density. 

Because  the  groupings  develop)ed  previously  are  di¬ 
mensionless,  they  can  be  multiplied  or  divided  by  con¬ 
stants  without  affecting  their  validity.  In  some  chemical 
process  work,  a  sp>ecified  weight  rate  of  air  is  required 
rather  than  a  volume  rate.  Since  the  weight  rate,  W,  is 
proportional  to  QD,  mathematical  treatment  with  the 
constant,  W,  will  yield  Table  2.  This  table  will  then 
define  the  cases  where  there  is  a  constant  weight  rate 
of  air  supplied. 


TABLE  2- 

-FAN  VARIABLES  FOR  CONSTANT  WEIGHT 

RATE 

Grouping 

1  Constant 

1  Variables 

1  Dimensionless  Grouping 

1 1 

W 

N,  D.  d 

D’Nd 

12 

W 

N.  H.  d 

HVlTd 

13 

W 

N.  P.  d 

P*cF/N* 

14 

W 

H.  P.  d 

Pd/H 

15 

W 

H.  D.  d 

Hlfd 

16 

W 

P.  D.  d 

PD*d* 

17 

W 

0.  d 

Qd 

The  need  for  a  constant  blade  tip  sp)eed  is  sometimes 
encountered  when  the  linear  exhaust  velocity  is  desired 
constant,  pK>ssibly  to  limit  duct  noise  output.  Since  tip 
sp»eed,  V,  is  proportional  to  ND,  Table  3  can  be  devel¬ 
oped.  This  table  gives  the  necessary  groupings  when 
there  is  a  constant  blade  tip  speed. 


TABLE  3— FAN  VARIABLES  FOR  CONSTANT  BLADE 
TIP  SPEED 


Grouping  | 

1  Constant  | 

1  Variables  | 

1  Dimensionless  Grouping 

18 

V 

0.  D.  d 

0/n* 

19 

V 

0.  P.  d 

P/Od 

20 

V 

Q.  H.  d 

H/d 

21 

V 

D.  H,  d 

H/d 

22 

V 

D,  P,  d 

p/rfd 

23 

V 

H.  P,  d 

H/d 

24 

V 

N,  D,  d 

ND 

Typical  Fan  Problem 

A  No.  30  fan  can  handle  10,000  cfm,  at  a  static  pres¬ 
sure  of  one  inch  of  water,  when  handling  air.  For' this 
condition,  this  fan  requires  2  hp  and  must  be  driven  at 
750  rpm.  What  will  a  No.  50  fan  of  similar  design 
deliver  against  a  static  pressure  of  2  inches  of  water 
when  handling  a  gas  of  relative  density  0.7?  Also,  what 
fan  speed  and  horsepower  will  be  required? 

F rom  Grouping  5,  solve  for  Q\ : 

Qi  =  QoiH,/Hoy^HD,/Do)Hdo/dry^^ 

=  10,000(2/1)^/2(50/30)2(1/0.7)^/2 

Qi  =  47,(X)0  cfm 
From  Grouping  7,  solve  for  Ni: 

N,  =  No{H,/Hoy^HDo/Dy  (do/rfa)^/* 

N,  =  750(2/1)1/2(30/50)  (l/0.7)i/* 

N-i  =  761  rpm 

From  Grouping  9,  solve  for  Pi: 

Pi  =  PoiMi/HoV^HDi/Doyido/diy/'^ 

Pi  =  2.0(2/1)2/2(50/30)2(1/0.7)1/2 
Pi  =  18.8  hp 

Any  convenient  grouping  containing  the  desired  varia¬ 
bles  might  have  been  chosen. 
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LEAD  SPECIFICATIONS  FOR  CHEMICAL  DRAINAGE 


The  following  specifications  for  chemical  labo¬ 
ratory  drainage  systems  are  suggested  by  Lead  In¬ 
dustries  Association,  New  York,  N.  Y. : 

Laboratory  drainage  and  vent  systems  shall  not 
be  directly  connected  to  the  sanitary  drainage 
system  of  any  building.  Laboratory  wastes  may 
discharge  into  the  building  sewer  only  after  pass¬ 
ing  dm)ugh  dilution  or  neutralizing  chambers  ac- 
ceptaUe  under  local  and  state  plumbing,  building 
or  healdi  department  requirements. 

Mafariak 

All  lead  products  for  chemical  laboratories  shall 
be  made  from  pig  lead  meeting  requirements  of 
ASTM  specifications  serial  designation  B.29  for 
chemical,  acid  or  c(^>per  lead  grades.  Antimonial 
(hard)  lead  when  specified  shsdl  be  an  alloy  con¬ 
taining  4.0  to  7.5%  antimony. 

Lead  Waste  and  Vent  Piping — Lead  waste  and 
vent  pipe  for  chemical  laboratories  shall  be  in  ac¬ 
cordance  with  the  following  table  conforming  to 
Federal  Specification  WW-P-325  (Order  or  spe¬ 
cify  by  inside  diameter  and  wall  thickness.) 


Inside  Diameter, 
Inches 

WaU  Thickness, 
Indies 

Nominal  Weight 
per  Ft,  Lb 

Wa 

0.171 

3.75 

0.191 

5i)0 

2 

0J05 

7.00 

2^ 

0250 

10.62 

3 

0250 

12.50 

4 

0250 

1638 

(Exception — for  educational  units,  D  or  XL 
weight  lead  pipe,  in  accordance  with  Federal  Speci¬ 
fication  WW-P-325,  may  be  used  where  acces¬ 
sible.)  Where  lead  is  built  into  concrete  walls, 
floors  or  other  mas(Miry,  it  shall  be  painted  one 
coat  heavy  asphalt  paint 

Lead  Traps— Lead  traps  shall  have  a  wall  thick¬ 
ness  comparable  to  the  lead  pipe  to  which  it  is 
connected  and  have  at  least  a  2-inch  trap  seal  and 
be  either  3-inch  or  4-inch  drum  trap  pattern  or 
and-syphon  pattern.  All  cleanout  plugs  and  trap 
screws  and  rings  shall  be  of  cast  hard  lead  with 
standard  pipe  threads  and  ring  shall  be  lead  welded 
to  die  body  of  the  trap.  (Trap  pattern  shall  con¬ 
form  to  local  plumbing  regulations.) 

Sheet  Lead — Sieet  lead  shall  comply  with  the  di¬ 
mensional  tolerances  of  Federal  Spe^caticm  QQ- 
L-201,  1953,  for  Sheet  Lead. 


Lead  Lined  Sinks — Lead  lined  chemical  labora¬ 
tory  sinks  shall  be  lined  with  at  least  6-lb  sheet 
lead  using  lead  welded  joints  and  seams.  The 
sheet  lead  shall  be  formed  over  the  rim  of  the 
sink  to  form  a  complete  lining  covering  all  sur¬ 
faces  exposed  to  fluids  or  splash. 

Lead  Cup  Sink  or  Waste  Baud — Lead  cup  sinks 
or  waste  bowls  shaH  have  a  wall  thickness  of  at 
least  5/32-inch  and  be  cast  lead,  either  hemispheri¬ 
cal  6-inch  dia  or  oval  3  inches  by  6  inches,  or  be 
spun  from  lead  pipe.  Threaded  tailpiece  connec¬ 
tion,  either  cast  with  bowl,  or  lead  sink  plug  and 
strainer  is  acceptable.  (Bowls  made  from  10-Ib 
sheet  lead  may  be  used.) 

Lead  Lined  Table  Troughs — Lead  lined  table 
troughs  rfiall  be  lined  with  at  least  6-lb  sheet  lead 
with  all  joints  lead  welded.  Outlet  end  to  be  ex¬ 
tended  bdow  supporting  material  to  prevent  capil¬ 
lary  attraction  carrying  fluids  along  underside  of 
trough  into  table  construction. 

Lead  Covered  Table  Tops — At  least  6-lb  soft  or  4- 
Ib  hard  sheet  lead  shall  be  used  for  lead-covered 
tables  with  lead  formed  firmly  over  all  edges  and 
comers  by  bossing  or  folding.  Comers  may  be 
cut  and  welded. 

Acid  Trays — Lead-lined  acid  trays  shall  be  lined 
with  at  least  6-lb  soft  or  4-lb  hard  sheet  lead  with 
all  joints  lead  wdded.  A  IJ^-inch  lead  sink  plug 
and  strainer  shall  be  used  for  outlet  connection. 

Joints  and  Connactions 

All  joints  in  lead  pipe  or  sheet  shall  be  lead 
welded.  Soldered  joints  are  not  permitted. 

Lead  Welded  Joints — Lead  welded  joints  for 
waste  and  vent  piping  shall  be  relation  lead 
welded  joints  fused  together  to  form  a  uniform 
weld  at  least  as  diidc  as  the  pipes  being  joined. 
Lapped  joints  shall  be  used  on  sizes  up  to  and  in¬ 
cluding  2  inches. 

Lead  welded  joints  for  sheet  lead  shall  be  regu¬ 
lation  lead  welded  butt  or  lap  joints  fused  t<^ether 
to  form  a  uniform  weld  at  least  as  thick  as  the 
material  being  joined.  Butt  joints  with  beveled 
e(%es  shall  be  used  for  sheet  over  %  inch  thick. 

Lead  welding  rod  shall  be  of  same  composition 
as  material  being  welded.  Note: — In  the  past  the 
common  term  for  lead  welding  has  been  lead 
burning.  Since  the  result  of  the  operation  is  a 
trae  weld,  this  is  a  misnomer. 
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Sink  and  Acid  Tray  Waste  CoM$tectioHS — Lead 
waste  coonectioas  for  lead  lined  sinks  or  add 
treys  shall  be  made  by  using  proper  size  lead  siidc 
plug  and  strainer  with  lock  nut  or  by  wdding 
strainer  body  to  lead  lining. 

Alberene  Stone  or  Other  Chemkal-Resixting  Sink 
Waste  Con$teetums — ^Lead  waste  conneodons  for 
this  type  fixture  shall  be  made  by  using  proper 
size  Ired  sink  plug  and  strainer  with  lock  nut  Red 
or  white  lead  putty  may  be  used  under  sink  plug 
body  to  form  gasket 

Chemiccd  Sink  Plugs  and  Strmners — Lead  sink 
plugs,  bee  hive  standing  overflows  and  strainers 
shall  be  made  of  cast  or  extruded  hard  lead 
using  hard  lead  tailpiece  for  trap  inlet  connec¬ 
tion.  All  threads  to  be  standard  pipe  thread. 
Joints  may  be  union,  flange,  or  welded  where 
tailpiece  is  joined  to  strainer  piece  outlet. 
Waste  and  V ent  Connections — All  joints  between 
lead  pipe  or  fittings  and  acid  resisting  cast 
iron  shall  be  made  as  follows: 

When  lead  waste  or  vent  pipes  are  connected 
into  acid  resisting  cast  iron  with  calking  hub,  a 
regulation  lead-calked  joint  shall  be  used  ex¬ 
cept  that  treated  asbestos  packing  is  used  in 
place  of  oakum. 

Cast  hard  lead  ferrules,  welded  to  lead  pipe 
shall  be  used.  Brass  ferrules  may  be  used  when 
die  lead  pipe  is  extended  through  the  ferrule  and 
turned  back  over  the  bead  on  the  spigot  end  of 
the  ferrule.  The  inlet  end  of  the  ferrule  is  lead 
welded  to  the  lead  pipe. 

When  lead  waste  or  vent  pipes  are  connected  to 
acid  resisting  iron  or  steel  pipe  with  regulation 
standard  pipe  threads,  the  lead  pipe  is  welded  to 
cast  hard  lead  bashings  or  nipples.  When  brass 
nipples  or  brass  bushings  are  used  the  lead  pipe 
shall  extend  dirough  them  witib  lead  welded  j<wt 
used  on  inlet  and  outlet  end.  Lead  to  lead  flange 
joints  may  also  be  used. 

Hangars  and  Supporis 

Piping  shall  be  installed  without  undue  strains 
and  stresses  and  provision  made  for  expansion, 
contraction  and  structural  settlement  in  accord¬ 
ance  witfi  the  following  recommendations : 

Vertical  Piping — Vertical  lead  pipes  shall  be  sup¬ 
ported  at  intervals  not  to  exceed  4  ft  Flanges, 
tacks  or  straps  wdded  to  pipe  shall  be  used. 
Horixontal  Pi^tn^Horizontal  lead  pipe  shall  be 
su{^X)rted  angle  or  diannel  irons,  heavy  sheet- 
metal  troughs,  wood  strips,  or  otherwise,  over  its 
entire  length. 


Piping  in  Concrete — ^AH  diemical  laboratory  pip¬ 
ing  shall,  where  construction  permits,  be  placed 
or  installed  in  diases  or  recesses  whidi  will  per¬ 
mit  access  to  the  piping  for  repair  or  rqilacement 

Safa  Pans 

Chemical  laboratory  room  floors  where  required 
shall  be  completely  lined  with  at  least  6-lb  sheet 
lead  safe  pan  wifli  an  upstand  at  least  6  inches 
on  all  walls. 

Folded  comers  of  pans  when  used  shall  be  set 
tightly  against  the  upstands  and  lead  welded  along 
die  top  of  the  fold.  Tops  of  upstands  shall  be  set 
bade  54  inch  into  notches  in  studs  on  frame  con¬ 
struction.  Upstands  shall  be  dressed  tig^itly 
against  masonary  walls.  In  rooms  too  large  to  be 
covered  by  a  single  sheet  of  lead,  seams  joining 
sheets  shall  be  lapped  at  least  inch  in  direc¬ 
tion  of  flow  and  lead  welded.  Concrete  under  the 
pan  shall  be  brought  to  a  smooth  finish  with  a 
mixture  of  cement  and  sand,  and  the  lead  coated 
on  bodi  sides  with  a  good  grade  of  aqrfudtum 
paint.  Wood  floors  under  the  pans  shall  be  firm 
and  even  with  naul  heads  set,  and  made  of  not  less 
dum  1-inch  well-seasoned  boards  covered  with 
as[4ialt-inq>regnated  building  paper  weighing  at 
least  15  R>  per  square.  Inside  of  pans  on  wood 
floors  shall  be  coated  with  asphaltum  paint. 

A  cement  and  sand  mixture  shall  be  used  inside 
pans  as  foundation  for  die  finished  floor.  Pans 
shall  be  graded  to  the  add  resisting  floor  drain  to 
which  they  shall  be  securely  fastened.  The  trap 
flange  shall  be  countersunk  and  weep  holes  pro¬ 
vided  in  the  drain  just  above  the  pan.  The  pan 
shall  be  tested  upon  completimi  by  plugging  die 
trap  and  filling  with  water. 

Safe  Waste — ^The  safe  waste,  when  used  in  place 
of  weep  hdes  in  floor  drain,  shall  be  1-inch  lead 
pipe,  considered  as  an  indirect  waste,  and  dis¬ 
charge  over  a  service  sink  or  floor  drain. 

NoufraBztng  Basin 

Lead  linings  for  neutralizing  basins  or  dilu¬ 
tion  tanks  for  chemical  laboratory  waste  in  build¬ 
ings  shall  be  of  at  least  12-lb  dieet  lead  with  lead 
wdded  joints. 

Rmw  Hoods  and  Duch 

Fume  hoods  and  ducts  shall  be  amstructed  of 
at  least  6-lb  sheet  lead  supported  in  an  angle  iron 
framewoiic.  Sheet  metal  having  a  bonded  lead 
coating  thickness  of  lead  of  at  least  l/16th  inch 
may  also  be  used. 
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Industry  uses  large  size 

Ammonia  Reciprocating 
Compressors 

O.  B.  WERT  and  J.  E.  GARLACH 

Worthington  Corp.,  Harrison,  N.  J. 


Reliability  and  low  maintenance  have  favored  the  use  of  reciprocating  compressors 
for  heavy  duty  installations  in  industry.  Engineering  features  of  this  type  unit  such  as 
compression  stages,  drive  and  efficiencies  are  covered. 


^1  heavy-duty  water  cooler!  reciprocating  compres- 

sor  has  steadfastly  maintained  its  significant  position 
in  the  refrigerating  industry.  Applications  are  ever  in¬ 
creasing.  keeping  in  step  with  the  many  changes  in  our 
economy. 

Reciprocating  compressors  employed  today  in  large 
commercial  and  industrial  refrigerating  systems,  have 
l>een  designed  for  higher  efficiency  in  operation  and 
greater  safety  for  plant  operating  personnel.  Numer¬ 
ous  sizes  and  tvpes  are  available  to  suit  the  buyer’s  re¬ 
quirements.  Types  or  styles  of  reciprocating  compres¬ 
sors  are  the  horizontal  double  acting  (see  Fig  1),  duplex 
vertical  single  acting,  vertical  double  acting  Y-type,  and 
the  horizontal  balanced  opposed  type.  Capacity  controls 
may  be  purchased  to  bring  the  compressor  tonnage  in 
balance  with  a  changing  cooling  load. 

Horizontal  double  acting  ammonia  compressors  of  the 
reciprocating  type  have  many  advantages.  The  single  act¬ 
ing  compressor  in  the  small  or  large  capacity  sizes  cannot 
offer  the  same  economy  of  operation  that  is  an  inherent 
characteristic  of  the  double  acting  design. 

Comparison  of  Efficiencies 

When  a  single  acting  ( ompressor  is  employed  in  lieu 
of  a  double  acting  one.  its  mechanical  efficiency  is  obvi¬ 
ously  lower  because  friction  horsepower  is  the  same  for 
both  types.  Also,  if  given  two  units,  a  single  acting  and 
a  double  acting  machine  running  at  the  same  speed,  with 
identical  bore  and  stroke  and  having  the  same  number  of 
cylinders,  the  piston  displacement  of  the  double  acting 
design  is  virtually  twice  that  of  the  single  acting  type. 

Since  mechanical  efficiency  is  the  ratio  of  the  indicate<l 
horsepower  to  the  brake  horsep<iwer,  the  horsepower  per 
ton  of  refrigeration  for  a  unit  o|)erating  single  acting. 
Fig.  2,  is  much  higher  than  the  same  unit  operating 
double  acting. 

Increasing  the  clearance  volume  of  a  compressor, 
decreases  its  pumping  capacity.  The  reverse  of  this  is 
likewise  true.  The  piston  displacement  times  the  volu¬ 
metric  efficiency  is  the  pumping  capacity  of  the  unit.  The 
two  factors  in  design,  which  seldom  go  hand-in-hand,  are 
lower  drive  horsepower  and  high  volumetric  efficiency. 
To  obtain  a  low  drive  horsepower,  the  valve  area  must  be 
adequate,  which  necessitates  a  greater  clearance  volume. 
Large  valve  areas  are  incorporated  in  the  cylinder  design 


to  obtain  low  horsepower.  This  more  than  offsets  sacrifice 
of  volumetric  efficiency. 

The  compression  efficiency  of  any  compres.sor  is  de¬ 
pendent  on  the  type  of  valve  used,  the  valve  area,  the  re¬ 
sulting  gas  velocity  through  the  valves  and  the  ratio  of 
compression.  Large  valve  area  reduces  valve  friction 
losses,  thus  increasing  efficiency.  The  manufacturer  design¬ 
ing  and  building  this  class  of  machine  for  many  years  has 
access  to  a  wide  selection  of  cylinder  patterns.  The  pattern 
chosen  from  this  selection  can  l)e  altered  to  give  large 
valve  area  at  very  little  additional  expense  to  the  pur¬ 
chaser.  The  excess  energy  re<juired  to  force  the  gas 
through  inadequate  valve  areas  and  passages  is  power 
uselessly  expended. 

The  mechanical  efficiency  of  a  compressor  is  at  its  best 
when  the  machine  is  fully  htaded.  The  friction  of  the 
machine  changes  little  even  though  its  load  may  vary 
over  a  wide  range.  Here  again  the  wide  selection  of 
cylinders  albms  the  designed  to  load  the  frame  more 
fully  for  the  actual  conditions  of  service.  A  heavy  frame 
does  not  have  to  l>e  used  for  a  low  horsepower  require¬ 
ment  as  may  be  the  case  when  a  highly  standardized  de¬ 
sign  is  employetl  for  a  wide  variety  of  service  conditions. 


Fig.  I.  Four  horizontal  duplex  ammonia  compressors  in¬ 
stalled  in  a  Pacific  Coast  brewery.  A  total  of  1660  tons 
of  refrigeration  is  used  to  make  and  process  beer. 
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Fig.  2.  Approximate  BHP  per  ton  refrigeration  vs.  suction 
pressure. 

The  double  acting  compressor  may  be  built  in  a  two- 
stage  design  for  obtaining  very  low  temperature.  For 
such  jobs,  the  gas  between  the  stages  is  cooled  to  keep 
discharge  gas  temperature  from  the  high  stage  within 
safe  limits.  See  Fig.  3.  Additional  operating  economy 
may  be  obtained  by  subcooling  the  liquid  ammonia  from 
the  condenser  at  the  interstage  pressure.  Fig.  4.  thereby 
lowering  the  horsepower  per  ton  of  refrigeration. 

Stages  of  Compression 

When  the  total  ratio  of  compression  is  high,  the  re¬ 
ciprocating  double  acting  compressor  is  generally  built 
with  two  or  more  stages  of  compression.  This,  of  course, 
improves  the  volumetric  efficiency  of  the  unit,  and  results 
in  smaller  compressor  cylinders,  lower  maximum  frame 
loadings,  and  often  an  improved  mechanical  efficiency. 
Two-stage  compressors  may  be  used  without  gas  inter¬ 
cooling,  if  the  primarv'  purptise  of  two-staging  is  for 
volumetric  and  mechanical  reasons  and  not  high  com¬ 
pressor  discharge  temperatures  or  for  an  economy  of 
operation. 

Single  stage  compression  results  in  heavier  frame  load¬ 
ing  than  would  be  the  case  if  the  machine  were  built 
two-stage.  Although  service  conditions  may  indicate 
single  stage,  it  is  sometimes  possible  to  save  the  purchaser 
initial  cost  by  building  the  machine  two-stage  without 
intercooling,  as  the  lighter  frame  loading  may  permit  the 
use  of  a  lighter  and  less  costly  frame  pattern  than  would 
be  necessary  if  single  stage  were  employed.  Usually 
smaller  or  lighter  running  gear  operates  at  higher  speeds, 
thereby  permitting  the  selection  of  less  expensiv^e  drivers 
which  are  direct  connected. 

Compressor  Drive 

The  horizontal  double  acting  compressor  may  be  driven 
by  any  of  the  usual  forms  of  prime  movers.  The  engine 
type  synchronous  motor  is  used  extensively  since  it  has 
a  very  high  efficiency  and  makes  a  very  compact  arrange¬ 
ment.  Synchronous  motors  may  have  considerable  power 
factor  correction  effect  in  the  electrical  system.  Fre¬ 
quently  the  electric  company  w  ill  give  a  better  power  rate 


if  this  type  of  motor  is  used,  since  it  will  benefit  their 
distribution  system. 

When  large  compresst)rs  are  to  be  driven  by  either 
steam  or  gas  engines,  the  compressor  and  prime  mover 
are  usually  built  int^ral.  which  provides  a  very  efficient 
installation,  low  in  maintenance  and  at  the  same  time 
more  compact  and  less  expensiA^e  to  install. 

Lubrication 

Most  of  the  larger  (25()  hp  and  al)ove)  horizontal  com¬ 
pressors  employ  a  full  pressure  lubrication  system  for  the 
complete  running  gear.  As  a  rule  a  gear  t>pe  pump  is 
driven  by  tbe  crankshaft,  but  a  chain  drive  can  be  used. 
The  oil  leaves  the  pump,  passes  through  an  oil  filter  and 
into  the  main  bearing.  Drilled  passages  in  the  crank¬ 
shaft  carry  oil  under  pressure  to  the  crankpin.  connecting 
rod,  crosshead  pins  and  frame  guides.  A  relief  valve  in 
the  pressure  system  keeps  the  oil  pressure  constant  and 
returns  excess  oil  to  the  crankcase.  On  some  of  the 
smaller  compressors,  an  automatic  flood-oiling  system  is 
employed.  This  is  obtained  by  means  of  a  crank  dipper 
on  the  crankshaft  which  throws  oil  on  the  crosshead  and 
into  a  reservoir  where  it  continuously  floods  the  main 
bearing. 

The  compressor  cylinders  are  lubricated  by  means  of 
a  mechanical  force  feed  lubricator.  The  lubricator  is 
driven  by  a  linkage  from  the  compressor  running  gear, 
supplying  lubrication  to  the  piston  rod  packing  boxes. 

Capacity  Control 

The  simplest  method  of  varying  the  capacity  of  any 
reciprocating  compressor  is  by  changing  its  speed.  Such 
speed  variation  is  a  comparatively  simple  matter  when 
the  compressor  is  driven  by  a  varial)le  speed  prime  mover 
such  as  a  steam  or  gas  engine.  When  the  compressor  is 
operated  at  constant  speed,  as  when  driven  by  a  syn¬ 
chronous  motor,  some  arrangement  must  be  made  to 


Fig.  3.  Comparison  of  the  final  theoretical  adiabatic  dis¬ 
charge  temperature,  deg  F,  for  a  two-stage  machine  with 
and  without  gas  desuperheating. 
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Fig.  4.  As  fhe  suction  pressure  increases,  the  BHP  per 
ton  refrigeration  decreases  and  the  effect  of  subcooling 
becomes  less. 


change  its  gas  pumping  rate.  This  may  he  accomplished 
by  the  use  of  fixed  volume  clearance  pockets  (to  lower 


compressor  volumetric  efficiency)  or  by  means  of  suction 
valve  depressors.  A  combination  of  Imth  methods  may 
be  used  to  obtain  a  wide  capacity  variation. 

The  proved  dependability  of  horizontal  double  acting 
compressors  is  responsible  for  its  wide  spread  use  in  in¬ 
dustry.  In  process  operations,  compressor  equipment 
breakdown  can  cost  thousands  of  dollars  because  of  its 
vital  role  in  overall  plant  (>peration.  Reliability  and  low 
maintenance  have  made  recipnx^ating  compressors  basic 
for  heavy  duty  installations. 

Definitions 

Basic  definitions  applying  to  any  type  of  reciprocating 
compressor  are  as  follows: 

V  olumetric  efficiency  is  the  ratio  of  the  volume  of  gas 
actually  delivered  (when  reduced  to  the  temperature  and 
pressure  at  intake)  to  the  piston  displacement,  or  simply 
the  capacity  of  the  compressor  to  the  displacement  of  the 
compressor. 

Mechanical  efficiency  is  the  ratio  of  the  indicated  horse¬ 
power  to  that  of  the  brake  horsepower  at  the  compressor 
shaft. 

Compression  efficiency  is  definetl  as  the  ratio  of  the 
work  to  compress  adiabatically  the  gas  delivered  by  a 
compressor  to  the  work  actually  done  within  the  cylinder 
as  shown  by  indicator  cards,  or  simply  the  ratio  of  the 
adiabatic  horsepower  to  the  indic.ated  horsepower. 

Brake  horsepower  is  defined  as  indicated  horsepower 
plus  friction  horsepower. 

Ratio  of  compression  is  defined  as  the  ratio  of  the  dis¬ 
charge  pressure  in  psia  to  the  suction  pressure  in  psia, 
never  psig. 


Half-a-Century  Ago 


Fifty  years  ago  this  month,  this  publication,  then  The 
Heating  and  Ventilating  Magazine,  was  one  month  shy 
of  being  five  \ears  old.  When  reviewed  in  the  light  of 
today’s  sophisticated  engineering  techniques,  some  of  the 
articles  and  items  in  the  May,  19()9,  issue  date  themselves 
by  their  very  nature;  some  titles,  however,  seem  disturb¬ 
ingly  topical.  For  example,  one  news  item  carried  a  com¬ 
parison  of  hot  w  ater,  gas  and  electric  heating. 

On  the  editor's  page,  we  read:  “It  is  l)econiing  gener¬ 
ally  recognized  that  one  of  the  principal  problems  before 
the  heating  engineer  in  the  immediate  future  is  in  con¬ 
nection  with  humidity  calculations  as  applied  to  the 
ventilation  of  buildings.  Heretofore  the  problem  has 
chiefly  occupied  the  attention  of  those  engaged  in  dryer 
and  similar  work.  Barring  the  use  of  the  water  pan  in 
w'arm  air  furnaces,  however,  it  is  safe  to  say  that,  up 
to  the  advent  of  the  air  washer,  the  supply  of  humidity 
to  air  for  breathing  purposes  was  hardly  thought  of  as 
part  of  the  duties  of  the  heating  engineer. 

“This  is  not  so  now\  On  the  contrary,  heating  engi¬ 
neers  are  al)sorbing  all  the  information  they  can  obtain 
regarding  humidity  calculations  and  their  application  to 
heating  work.  For  this  reason  we  feel  fortunate  in  being 
able  to  present  in  this  issue  a  new  humidity  chart  de¬ 
signed  to  facilitate  the  prwesses  of  calculation,  together 


w  ith  a  new  humidity  table,  recah  ulated  and  enlarged  to 
include  values  never  before  tabulated.” 

The  leadoff  article  that  month  was  entitled  “Heating 
and  Ventilation  of  St.  Luke’s  Hospital.  Cleveland.  Ohio” 
and  carried  the  subtitle.  “Use  of  Double  Ducts  for 
Temj)ered  and  Warm  Air”.  It  began:  “The  heating  and 
ventilating  of  St.  Luke’s  Hospital.  Cleveland.  Ohio,  is 
accomplished  by  a  fan  system  and  a  small  amount  of 
direct  radiation,  the  direct  radiation  lieing  placed  in  the 
halls  only.  Steam  is  furnished  by  two  6()  H.P.  tubular 
boilers  equipjM^d  with  Murphy  stokers,  each  boiler  being 
capable  of  doing  the  work  alone.  The  average  boiler 
pressure  is  alM)ut  75  lbs.,  and  the  pressure  is  reduced 
from  this  jxcint  to  suit  the  various  requirements  of  the 
building,  such  as  cooking  apparatus,  sterilizing  plant, 
laundry  work  and  the  heating  system. 

“The  fresh  air  for  the  entire  building  passes  through 
tempering  coils,  and  thence  through  an  air  washing  device 
to  the  fan  and  through  the  re-heating  coils.  There  is  a 
damper  under  the  re-heating  coils  which  admits  tempered 
air  to  the  air  piping  system.  There  is  a  double  system  of 
galvanized  piping  carried  on  the  basement  ceiling;  one 
for  tem[>ered  air  and  one  for  warm  air,  these  systems 
unite  at  the  mixing  danqcers  at  the  base  of  eacffi  heating 
flue.  Regulation  is  by  means  of  hand-oj)erated  chain.” 
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PIPING 

AND  PLUMBING 


Access  Doors 


TN  modem  buildings  there  is  an  ever  increasing  tend- 
••■ency  to  conceal  all  valves,  af^aratus,  equipment  and 
devices  that  need  not  be  exposed.  Thus,  rest  rooms, 
kitchens  and  all  other  types  of  spaces  will  contain  fixtures 
and  equipment  that  must  be  exposed,  whereas  the  appa¬ 
ratus  and  devices  that  serve  such  fixtures  and  equipment 
will  be  concealed.  As  a  result  of  this  changing  trend  in 
building  needs,  access  doors  are  important  in  providing 
a  means  of  entry  or  access  to  the  concealed  apparatus  and 
devices. 

Types  of  Access  Doors 

Access  doors  of  all  sizes,  shape  and  description  are 
available.  They  are  round,  square,  rectangular  and  can 
be  furnished  in  any  desired  material  construction.  Mate¬ 
rials  include  steel,  brass  and  stainless  steel  Finishes  on 
these  doors  can  be  enamel,  chrome  plate,  buffed,  and 
varying  degrees  of  luster.  Doors  may  be  opened  by 
means  of  a  screwdriver,  a  handle  or  may  be  equipped 
with  a  cylinder  lock  which  limits  use  to  those  with  a  key'. 
Access  frames  are  secured  to  tlie  construction  nails, 
screws  or  anchor  straps  that  are  attached  to  the  con¬ 
struction. 

Typical  Access  Door 

Figure  1  shows  a  typical  access  door  and  some  of  the 
different  tv’pes  of  construction  in  which  it  can  be  in¬ 
stalled.  This  figure  shows  the  type  of  framing  which  is 
usually  placed  in  the  wall  construction. 

An  access  door  should  possess  certain  qualities  which 
enhance  its  appearance  and  function.  First,  the  door 
should  open  a  full  180°  and  should  fit  tightly  against 
the  frame  when  it  is  closed.  A  good  hinge  is  a  definite 
asset  and  will  ensure  that  the  door  and  frame  make  a 
neal  appearance  in  any  room.  Comers  of  the  door  should 
be  turned  or  rounded  as  shown  to  avoid  sharp  corners 
that  could  be  dangerous  to  the  maintenance  man  when 
he  is  working  on  the  concealed  equipment.  The  flange, 
when  this  type  of  unit  is  used,  should  be  broad  enough 
to  hide  the  rough  constmction  into  which  the  access 
frame  is  fitted. 

Installation  Facilitated 

The  access  door  can  be  fitted  in  any  one  of  the  several 
variations  of  construction  indicated  in  Fig.  1.  In  every 
one  of  these  installations,  wood  framing  can  be  used  to 
facilitate  the  ease  of  securing  the  access  frame  to  the 
construction.  An  access  door  and  frame  are  usually  not 
set  in  place  until  all  the  rough  construction  work  has 


l>een  accomplished.  This  practice  prevents  any  damage 
that  could  mar  the  high  finish  or  luster  of  the  unit. 
When  wood  framing  is  not  used,  a  piece  of  steel  must 
be  placed  at  the  top  of  the  opening  to  sup|>ort  the 
brickwork  over  the  opening. 

Applications 

Access  doors  have  numerous  applications  in  a  building. 
Without  getting  into  a  lengthy  description  that  covers 
all  these  applications,  a  general  mention  is  made  that  the 
access  door  is  used  to  gain  entry  to  all  concealed  valves. 


DETAIL  OF  TYPICAL  ACCESS  DOOR  AND 
THE  WOOD  FRAMING  THAT  IS  OFTEN 
USED  TO  FACILITATE  ITS  INSTALLATION 


Plaster  and  wood  framing 


Tile  on  brick 
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Concrete  block 


Tile  on  cinder  block  Concrete 


Glazed  tile  block 


VARIATIONS  IN  CONSTRUCTION 


Pig.  I.  Typical  access  door  and  how  it  may  be  installed 
with  several  types  of  construction. 


92 


MAY,  ItSt.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Fig.  2.  How  access  doors  may 
be  used  to  gain  entry  to  con¬ 
cealed  valves  and  equipment 
in  a  typical  rest  room  with 
water  closets. 


BATTERY  OF  WALL  HUNG 


WATER  CLOSETS 


ACCESS  TO  CONCEALED  FLUSH  VALVES 


apparatus,  devices  and  spaces  where  equipment  is  con¬ 
tained.  In  a  large  building,  the  required  number  of 
access  doors  may  be  in  the  hundreds. 

Typical  Rest  Room 

Figure  2  represents  a  typical  rest  room  and  shows 
just  where  the  access  doors  are  placed.  Referring  to  the 
battery  of  water  closets  shown,  note  that  an  access  door 
is  placed  in  front  of  the  valve  used  to  control  the  cold 
water  supply  to  the  water  closets.  Without  an  access 
door  at  this  point  it  would  be  necessary  to  extend  the 
valve  handle  through  the  construction.  This  arrangement 
with  exposed  valve  handles  is  neither  neat  in  appearance 
nor  practical  from  the  standpoint  of  maintenance. 

With  an  access  door  it  is  an  easy  matter  to  shut  off, 
inspect,  repair  or  maintain  the  control  valve.  Furthermore, 
the  access  door  affords  the  maintenance  man  sufficient 
room  in  which  to  work  and  to  gain  entry  to  the  cleanout 
plug.  This  particular  access  door  may  be  any  one  of 
several  different  shapes  that  are  most  appropriate  for 
its  function.  The  finish  of  both  access  doors  should  be 
such  as  to  enhance  the  finish  of  the  room  itself.  Chrome 
plated  brass  or  polished  stainless  steel  would  appear  to 
be  most  preferable. 

Refer  to  the  details  of  the  water  closets  to  note  how 
access  doors  are  used  to  gain  entry  to  concealed  flush 
valves.  One  type  of  flush  valve  includes  a  handle  while 
the  other  features  a  foot  operated  valve.  These  particular 
access  doors  may  be  equipped  with  either  a  hinged  door 
or  a  door  that  is  secured  with  screws.  Since  the  flush 
valves  are  set  in  the  boxes  as  shown,  they  are  quite 
accessible  for  ease  of  maintenance. 

Although  wall  mounted  water  closets  were  show'n  in 
the  installation,  the  same  type  of  access  doors  could  be 
applied  if  floor  mounted  water  closets  are  used.  The 
only  exception  might  be  the  location  of  the  access  door 
for  the  cleanout. 


Access  Corridors 

Access  corridors  are  becoming  very  popular  in  many 
types  of  buildings  including  schools,  office  buildings, 
hospitals,  research  laboratories,  industrial  and  other  types 
of  buildings.  The  access  corridor  is  very  practical  be¬ 
cause  it  permits  sufficient  space  for  the  maintenance  man 
to  repair  and  adjust  all  concealed  equipment  without 
disrupting  the  service  in  the  men’s  and  women’s  rest 
rooms.  The  access  corridor  is  lighted  and  offers  an  ideal 
working  space.  An  access  door  has  a  good  application 
for  spaces  indicated  in  Fig.  3. 

For  this  application  a  large  rectangular  access  door 
and  frame  is  used.  The  door  is  equipped  with  a  cylinder 
lock  which  requires  that  a  key  be  used  to  open  the  door. 
This  limits  entry  only  to  authorized  personnel.  In  this 
case  the  access  door  can  be  of  enameled  steel  or  stainless 
steel. 


■Tf-T  -T-"r 


Pig.  3.  Access  door  used  to  gain  entry  to  an  access  corri¬ 
dor  between  a  double  battery  of  plumbing  fixtures. 
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The  same  type  of  access  door  can  be  applied  to  a 
double  battery  of  fixtures  that  include  floor  mounted 
water  closets,  or  even  to  a  single  battery  of  fixtures  that 
include  either  wall  or  floor  mounted  water  closets. 

Battery  of  Lavatories 

For  the  manner  in  which  access  doors  are  used  with 
a  battery  of  lavatories,  see  Fig.  4. 

Of  first  importance  is  the  access  door  for  concealed 
control  valves.  It  provides  ease  in  maintaining  these 
valves  for  the  cold  and  hot  water  branches  serving 
lavatories. 

Quite  often,  a  soap  piping  system  is  usetl  to  convey 
liquid  soap  to  dispensers  located  over  each  lavatory. 
When  this  system  is  utilized,  it  would  be  installed  in  a 
manner  similar  to  that  shown  in  Fig.  4.  The  soap  tank  is 
either  exjwxsed  on  the  wall  surface  or  is  concealed  in 
the  pi|)e  space.  If  the  soap  tank  is  concealed,  an  access 
door  can  be  helpful  to  gain  entry  for  filling  the  tank 
and  maintain  piping. 

The  enlarged  detail  shows  how'  the  access  door  is  in¬ 
stalled  for  the  soap  tank.  Tlie  access  door  must  be  of 
a  size  tt)  allow  the  soap  tank  to  lie  filled  without  difficulty. 
Thus  in  filling,  it  is  only  necessary  to  lift  the  st)ap  tank 
cover  and  }>our  in  the  liquid  soap. 

The  soap  piping  includes  a  valve  and  a  cleanout.  Fre¬ 
quently,  the  soap  piping  must  l)e  cleaned  of  deposits 
that  have  hardened.  For  this  flexible  rods  with  a  bru.sh 
at  the  leading  e<lge  are  used.  This  implement  is  inserted 
into  the  cleanout  and  is  pushed  through  the  piping  to 
clear  the  line  of  its  deposits. 

The  other  enlarged  detail  illustrates  how  the  access 
d(M)r  is  placed  for  the  maintenance  man  to  make  insj)ec- 
tions  and  repairs  of  the  control  valves. 

For  the  sake  of  appearance,  the  access  doors  used  in 
these  specific  locations  should  be  neat  and  trim  units. 
It  is  therefore  suggested  that  the  units  be  of  either  chrome 
plated  brass  or  stainless  steel.  A  cylinder  bx'k  for  In^th 
access  doors  will  prevent  tamj)ering. 


Access  door 
for  liquid 
soap  tank 
^  So£p  pipings 


/-  Dispenser 
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Fig.  4.  Access  door  used  to  gain  entry  to  concealed  valves 
and  equipment  in  a  rest  room  with  lavatories. 
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Fig.  5.  How  an  access  door  can  be  used  in  a  shower  room 
where  the  control  and  temperature  of  the  water  is  at  a 
remote  mixing  valve  station. 
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Fig.  6.  Access  door  in  a  shower  room  to  gain  entry  to 
mixing  and  control  valves. 


Special  Shower  Rooms 

Access  doors  also  have  application  in  special  shower 
rooms  as  suggested  in  Fig.  5.  The  particular  type  of 
shower  room  shown  is  used  in  schools,  institutions  and 
other  applications  where  this  type  arrangement  is  needed. 
The  control  and  mixing  valves  are  placed  Ln  a  remote 
l(K‘ation  where  an  operator  controls  both  the  supply 
and  the  temperature  of  the  water  to  the  shower  heads. 

The  access  door  in  this  instance  should  be  chrome 
plated  brass  or  stainless  steel  and  should  include  a  cylin¬ 
der  lock  to  prevent  tampering. 


94 


MAY,  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Floor  level 


Cleanout 


Furred  ceiling  space 

tz 


2  Waste  piping 


Access  door  — ^  ^ 

ACCESS  DOOR  USED 
IN  A  CEILING 


Ceiling 


WITH  A  WALL  CLEANOUT 


WITH  A  PRESSURE 
REDUCING  VALVE 


Fig.  7.  How  an  access  door  may  be  used  with  other 
plumbing  equipment. 


Typical  Shower  Room 

The  arrangement  for  a  regular  shower  nrom  will  l>e 
similar  to  that  shown  in  Fig.  6. 

Here  an  access  door  is  used  for  the  control  valves  that 
supply'  the  showers.  In  addition,  access  doors  are  used 
at  each  shower  for  the  mixing  valves. 

The  enlarged  detail  shows  an  application  of  the  access 
door  for  the  control  valves.  The  other  enlarged  detail 
shows  the  type  of  access  door  that  is  used  for  the  mixing 
valves.  The  mixing  valve  apparatus  is  concealed  behind 
the  face  plate.  To  get  at  this  equipment  it  is  necessary 


only  to  remove  the  face  place.  The  advantage  in  this  type 
of  unit  is  that  it  offers  access  to  tire  concealed  equip¬ 
ment  and  because  the  face  plate  is  recesst'd.  there  are  no 
handles  protruding  beyond  the  face  of  the  wall  which 
could  cause  injury  if  a  person  slipjied  and  fell  against 
the  exposed  handles.  Descriptive  information  on  this 
innovation  in  mixing  valves  may  he  obtained  bv  writing 
to  “Lawler  Automatic  Controls,  Inc.,”  Mount  Vernon, 

N.  Y. 

Other  Typical  Installations 

Several  other  types  of  applw-ations  for  an  access  door 
are  presented  in  Fig.  7. 

One  detail  shows  how  the  acc»*ss  door  may  be  set  Into 
a  ceiling  to  gain  entry  to  a  cleanout  in  the  waste  piping 
that  is  installetl  in  the  furred  ceiling  space.  If  water 
piping  were  installed  in  the  furred  ceiling  space,  access 
doors  could  Ih*  used  in  the  same  manner. 

Another  detail  shows  how  an  access  door  can  be  used 
for  cleanouts  in  vertical  waste  piping  that  is  installed  in 
pipe  spaces.  Several  different  types  of  access  doors  are 
available  for  this  purpose. 

Tlie  last  detail  sinews  how  an  access  d(M)r  can  be  used 
In  the  service  of  pressure  reducing  valves.  In  tall  build¬ 
ings  pressure  reducing  stations  may  l>e  installed  on 
the  water  branch  lines  on  a  numl)er  of  floors.  Since 
pressure  reducing  valves  need  a  certain  amount  of  inspec¬ 
tion,  adjustment  and  care,  an  access  d(M>r  offers  an  ideal 
means  of  jrerfonning  this  necessary  task.  The  unit  of 
courst!  should  include  a  cy  linder  lock  to  prevent  tamper¬ 
ing  by  unauthorized  pers«ms. 

In  addition  to  all  the  suggestions  offered,  there  are 
many  more  applications  f()r  which  the  access  door  can  be 
used.  It  is  recommended  that  when  you  contemplate 
access  doors  in  your  design,  you  show'  the  units  on  your 
plans  and  describe  them  in  y*mr  specifications.  This  is 
better  practice  than  to  leave  this  important  matter  to 
the  contractor. 


Coal-Burning  Gas  Turbine  for  Power  Generating  Plants 


In  order  to  increase  the  overall  efficiency  of  steam- 
cycle  power  generating  plants  supply  ing  billions  of  kilo¬ 
watt-hours  of  electricity  to  the  nation,  and  to  provide 
power  generating  facilities  for  the  vast  arid  regions  of 
the  West,  the  U.  S.  Bureau  of  Mines  is  preparing  to 
conduct  research  and  development  to  establish  the  feasi¬ 
bility  of  the  coal-burning  gas  turbine  for  power  genera¬ 
tion  in  stationary  plants,  according  to  Colonel  R.  B. 
White,  chairman  of  the  Locomotive  Development  Com¬ 
mittee  of  Bituminous  Coal  Research.  Inc. 

Tlie  stationary  plant  development  program,  planned 
to  he  conducted  at  the  Morgantown,  W.  Va.,  station  of 
the  L.  S.  Bureau  of  Mines,  will  take  advantage  of  more 
than  12  vears  of  research  and  development  carried  out 
by  the  Locomotive  Development  Committee.  Approxi¬ 
mately  S.’S* -j-million  has  been  spent  since  F)45  by  coal 
companies  and  railroads  sponsoring  the  Committee’s 
work.  More  than  100  patents  issuer!  and  approximately 
25  patents  still  pending  are  being  made  available  to  the 
Bureau  of  Mines.  The  Committee  is  lending  to  the  Bu¬ 
reau  a  full-size  1200-hp  gas  turbine  installation  valued 
at  8L200.(X)0. 

Colonel  W^hite,  who  is  also  chairman  of  the  board  of 


the  Baltimore  and  Ohio  Railroad  Co.,  told  the  Bureau 
that  the  original  objectives  of  proving  the  feasibility  of 
a  diret;t  fired  coal-buming  gas  turbine  have  been  suc¬ 
cessfully  achieved. 

At  the  beginning  of  the  projer  t  to  devehrp  the  coal¬ 
burning  gas  turbine  for  mrvtive  power  use,  three  basic 
problems  existed: 

1.  Feeding  coal  to  the  combustion  chamber  at  elevated 
pressures. 

2.  Burning  coal  at  high  temperatures  and  pressures,  and 

3.  Ash  control  and  elimination. 

Colonel  White  said  that  coal  combustion  at  elevated 
temperatures  and  pressures  was  accomplished  at  C(>m- 
bustion  efficiency  of  97%  in  a  film-cooled  jet  airplane 
tvpe  combustion  chamber  of  Locomotive  Development 
Committee  design.  He  indicate<l  that  ash  control  was 
accomplished  through  the  devehutment  t»f  a  high  eflicietu  y 
dust  collection  system  by  the  Committee,  and  by  turbine 
design  that  controlled  gas  flow'  through  the  turbine  to 
minimize  erosion  and  give  turbine  life  satisfactory  for 
locomotive  use.  The  coal  feeding  problem  was  solved  by 
a  coal  pump  that  provided  metering  and  pressurized 
feerling  of  the  pulverized  coal. 
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PRODUCT  APPLICATIONS 

New.  Unusucd.  or  Ingenious  Uses  of  Equipment  and  Materials 


Mobile  Package  Boilers  Will  Thaw  Ice 
On  St.  Lawrence  Seaway  Locks 

Four  mobile  package  boilers,  manufactured  by  Cleaver- 
Brooks  Co.,  Milwaukee,  Wis..  Mill  be  used  in  a  unique 
application  on  the  St.  I^Mrence  Seaway.  The  specially 
designed  units  will  be  used  to  thaw  ice  on  the  l(x*ks.  the 
first  such  application  for  the  company’s  products.  The 
four  40-hp  boilers,  costing  about  $20,000,  have  just  l>een 
shipjjed  to  .Massena,  N.  Y.,  where  they  w  ill  lie  put  to  work 
immediately. 

According  to  a  company  s|>okesman,  the  light-oil-fired 
units  will  be  used  to  melt  the  ice  accumulated  on  the 


lock  stop-logs.  These  stop-logs  are  barriers  consisting  of 
10  steel  plates  approximately  90  ft  wide  and  B  ft  high. 
The\  are  reinforced  in  the  rear  by  heavy  angle  constru<  - 
tion.  Two  stop-logs  are  lowered  into  slots  on  the  canal 
side  of  the  locks.  As  soon  as  they  are  in  place,  the  lock 
is  pumped  dry  and  the  gates  are  moved  to  the  half-ojien 
|>osition  and  stored  for  winter. 

Tliese  stop-logs  are  not  completely  water  tight  and  there 
is  a  seepage  of  water  through  the  cracks.  This  water 
freezes  on  the  inside  of  the  locks,  up  to  thicknesses  of  ‘i4> 
inches.  During  mild  weather,  when  water  accumulates 
within  the  lock,  it  is  usually  pumped  out  to  prevent  any 
<lamage  to  the  gate  liecause  of  a  further  freeze.  It  takes 
nature  many  days  to  defrost  this  ice  accumulation,  and 
here  is  where  the  mobile  boilers  come  into  play. 

Over  each  stop-log  on  the  lock  side,  a  canvas  cover 
enclosure  approximately  90  ft  wide,  BO  ft  high  and  10  ft 
deep  will  l)e  formerl.  In  this  enclosure  on  temporarv 
sujifjorts  will  be  placed  two  unit  heaters  of  sufficient  ca¬ 
pacity  to  maintain  a  70  deg  temperature  with  outside 
conditions  at  minus  10  deg. 

The  boilers,  mounted  on  hard  rubber  wheels  for  porta¬ 
bility,  will  be  pulled  into  position  and  will  feed  steam  at 
the  rate  of  1200  lb  per  hr  to  the  unit  heaters  and  to  a  steam 
gun  which  the  operating  crew  can  use  to  blanket  the  lock 
surface.  The  resulting  blanket  of  steam  and  warm  air 
will  thaw  the  ice  collected  on  the  gate’s  surface,  freeing 


the  gate  for  action.  During  the  summer,  the  boilers  will 
l)e  used  for  steam  cleaning  of  the  locks,  gates,  machinery 
and  other  equipment  which  is  sulqected  to  accumulation 
of  oil. 


Complete  Partitioning  Freedom  Gained 
With  Low  Speed  Air  DifFusion 

Clean,  uncluttered  ceilings  and  freedom  of  partition 
movement  have  been  achieved  tlirough  the  use  of  low 
\elo<'itv  air  diffusion  in  a  new,  mmlular-designed  indus¬ 
trial  project,  according  to  engineers  at  Sikorsky  Aircraft. 
Stratford.  Conn.,  a  division  of  United  Aircraft  Corp.  The 
low  velocity  diffusion  system  was  specified  for  the  air 
conditioning  of  the  Sikorsky  F.ngineering  Building  to  gain 
complete  space  flexibility  and  eliminate  the  “forest  of 
fixtures”  appearance  of  ceilings. 


For  the  new  quarters,  5,100  Multi-Vent  air  diffusers 
have  l)een  installed  in  the  acoustical  metal  pan  ceilings  of 
office,  general  and  engineering  space.  Made  by  The  Pyle- 
National  Co.,  Chicago,  the  fixtures  consist  of  flush-fitting, 
modular  diffusion  panels  connected  by  flexible  tubing  to 
the  duct  system.  By  means  of  a  valve  arrangement  within 
the  panel,  the  air  is  slowed  to  a  30  to  10  fpm  flow'  and 
gently  dropped  into  the  room  vertically  from  a  two-by-four 
foot  perforated  plate. 

The  low  velocity  diffusion  method  is  reported  to  be 
well-suited  to  the  needs  of  modular  design.  Buildings  are 
designed  on  this  concept  to  achieve  a  “built-in  flexibility” 
of  space  by  antici|>ating  the  need  for  future  partitioning. 
This  means  that  each  module  must  be  self-sufficient  in 
terms  of  heating,  air  conditioning,  ventilation  and  light¬ 
ing  facilities.  The  Sikorsky  projec^t  was  designed  by 
Albert  Kahn  Associated  Architects  and  Engineers,  Inc., 
Detroit. 
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BOOK  REVIEWS 

Publications  abstracted  in  this  de\)artnient 
should  be  ordered  direct  from  publisher. 

DEGREE-DAY  DATA 

A  significant  contribution  to  the  literature  on  the  de¬ 
gree-day  unit  is  that  of  a  two-volume  set  of  books  entitled 
Handbook  of  Desree-Day  Hatn  for  the  United  Stales, 
prepared  and  published  by  the  Department  of  Technical 
Services  of  American  Petroleum  Institute.  Volume  I  is 
subtitled  Statistical  Summaries;  Volume  II,  Basic  De¬ 
gree  Data.  Included  in  Volume  I  is  a  supplementary  table 
giving  the  normal  number  of  degree-days  by  months,  with 
annual  totals,  for  about  1 70  cities,  these  being  the  official 
Weather  Bureau  normals  for  the  30-year  period  from 
September,  1920  through  June,  1950. 

Most  of  Volume  I,  however,  is  devoted  to  elaborate 
tables,  three  for  each  of  the  170  cities,  presenting  statis¬ 
tics  for  the  30-year  period,  including  the  number  of 
de  gree-days  by  months  for  six  different  frequencies,  1  in 
20,  1  in  5,  and  2  in  5  for  both  warmer  and  colder  years 
than  normal,  together  with  the  mean  standard  deviation. 
Briefly,  these  data  show'  what  the  remainder  of  the  year 
will  be  like  in  number  of  degree-days  imder  these  different 
probabilities.  The  second  table  covers  USWB  normals, 
the  third,  trend  statistics,  including  standard  error, 
standard  deviation  and  trend  correlation  coefficient. 

Volume  II,  subtitled  Basic  Degree-Dav  Data,  consists 
of  a  compilation  obtained  from  Weather  Bureau  records 
and  gives  the  number  of  degree-days  reported  bv  the 
170  cities  by  months  for  the  periwl  from  July,  1J)99,  to 
June,  1955,  together  with  10  and  12-month  totals.  This 
volume,  then,  makes  available  actual  degree-day  data  for 
a  })eriod  of  over  50  years,  information  not  heretofore 
available. 

Volume  I  is  quite  technical  from  a  statistical  stand¬ 
point,  and  would  probably  be  useful  only  to  those  with  a 
solid  background  of  statistical  theory  and  concerned  w  ith 
forecasting  the  number  of  degree-days  (and  fuel  con¬ 
sumption).  For  one  so  concerned,  both  books  are  ex¬ 
ceedingly  valuable,  well  done,  and  contain  almost  price¬ 
less  information. 

Handbook  of  Degree-Day  Data  for  the  United  States. 
7  MO  volumes.  210  and  108  pages,  respectively,  x 
lU/i  inches,  cloth  hound.  Published  by  the  American 
Petroleum  Institute  SO  ff  est  SOth  St.,  \etv  York  20,  ,V.  Y. 
Price  $7  each  volume. 

1959  ASHRAE  GUIDE 

The  Heating  Ventilating  Air  Conditioning  Guide  1959, 
enlarged  to  an  8Y2  by  11  inch  page  size  to  provide  addi¬ 
tional  space  for  new  technical  data,  has  been  published 
by  the  Americ.an  Society  of  Heating  Refrigerating  and 
Air-Conditioning  Engineers.  This  37th  edition  of  the 
guide  contains  larger  illustrations,  working  charts  and 
tables  including  286  new  or  reviser!  diagrams  and  charts. 

The  768  page  Technical  Data  Sec*tion  follows  the  gen¬ 
eral  format  of  previous  editions  and  is  divided  into  12 
general  sections: 

Fundamentals;  Environment,  Comfort,  and  Physio¬ 


logical  Principles;  Heating  and  Cooling  Loads;  Room 
Heating  and  Cooling  Methods  and  Equipment;  Air  Sys¬ 
tems  and  Elquipment;  Steam  and  Water  Sv stems  and 
Elquipment;  Heat  Generating  Methods  and  Elquipment; 
Refrigeration,  Spray  Apparatus,  and  Sorbents;  Controls, 
Instruments,  and  Motors;  Spec'ific  Applications;  Indus¬ 
trial  Systems;  General. 

The  subjects  for  five  new'  chapters  are:  High  Tempera¬ 
ture  Water  Systems,  Heat  Pump,  Evaporative  Air  Cool¬ 
ing,  Humidification,  and  Snow  Melting. 

Chapters  have  been  edited  and  expanded  to  include 
new  outdoor  winter  design  temperatures  based  on  proba¬ 
bility  of  occurrence  of  various  temperatures;  new'  steam 
pipe  sizing  charts  and  tables  based  on  Moody  friction 
data  for  steam  flow;  a  revised  table  on  gages  and  con¬ 
struction  of  air  ducts  including  low-,  medium-,  and  high- 
pressure  ducts;  revised  information  and  illustrations  for 
unit  ventilators  and  their  application;  and  a  rewritten 
chapter  on  automatic  control  with  new  illustrations  of 
control  applications.  Also  a  general  revision  of  the  in¬ 
formation  on  sorbents,  including  their  use  at  elevated 
pressures;  data  on  heat  transfer  coefficients  for  venti¬ 
lated  attics;  revised  information  on  sound  absorption  in 
ducts  and  plenums,  noise  levels,  and  diffuser  noise;  up-to- 
date  values  for  maximum  allowable  concentration  of  con¬ 
taminants  in  occupied  spaces;  a  new  section  on  the  ab¬ 
sorption  refrigeration  system;  a  new  section  on  the 
gas-fired  year-round  residential  air  conditioner;  new  data 
on  duct  construction  for  residences;  a  revised  discussion 
of  fuel  utilization,  efficiency  and  consumption;  a  re¬ 
written  chapter  on  school  systems;  and  additions  and 
changes  in  the  list  of  codes  and  standards. 

In  addition  to  the  changes  in  the  specific  chapters 
mentioned,  numerous  other  improvements  have  been 
made  in  both  the  text  and  illustrations. 

For  convenient  reference  to  equipment  for  various 
types  of  installations  the  Catalog  Data  Section  contains 
461  pages  showing  the  products  of  399  manufacturers 
of  heating,  ventilating,  cooling  and  air  conditioning 
equipment.  This  section  also  includes  an  equipment  index 
broken  down  under  numerous  headings. 

The  ASHRAE  Psychrometric  Chart,  24  x  32  inches, 
is  included  with  each  copy  of  the  guide. 

Heating  Ventilating  Air  Conditioning  Guide  19S0, 
37th  Edition.  Blue  cloth  hound,  gold  .stamped,  8^2  x  11 
inches.  Published  by  the  American  Society  of  Heating 
Refrigerating  and  Air-Conditioning  Engineers,  62  Worth 
St.,  VcH'  York  13,  .V.  Y.  Single  ropy  $12. 


MECHANICAL  REFRIGERATION 

Covering  both  the  theoretical  approach  and  practical 
ai>plications.  Mechanical  Refrigeration  should  ap|M'al  as 
a  text  book.  The  authors  are  Norman  R.  Sparks,  profes¬ 
sor  and  head  of  the  department  of  mechanical  engineer¬ 
ing.  and  Charles  C.  DiLi<».  assmiate  professor  of  me¬ 
chanical  engineering.  bf)th  with  The  Pennsylvania  State 
University.  This  is  a  se<-ond  f'dition,  and  in  revising  the 
first  tnliticm.  material  (tn  air  conditioning  and  the  beat 
pump  has  l*een  expanded.  Also  included  is  a  brief  re¬ 
view  of  thermodynamics. 

Beside  covering  basic  thermodynamics  and  the  prin- 
f  Concluded  on  page  I  18} 
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DEGREE-DAYS  FOR  MARCH.  1959 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Ai«  Conditioning,  Heating  and  Ventii.ating’s  31st  Year  of  Publication  of  Monthly  Degree-Day  Data 

City 

1  M  arch  | 

1  Season  to  Mar.  31,  incl.,  from  Sept.  1 

1  1959 

1  1958  1 

Normal  I 

1  1958-59  1 

1957-58  1 

Normal 

Abilan*.  Tciat  |A|  . 

299 

544 

344 

2643 

2876 

2594 

Albany,  Naw  York  (A)  . 

1010 

892 

989 

6414 

5775 

6045 

AIbwquarqua,  Naw  Haiico  (A)  . 

587 

679 

589 

3808 

4018 

4030 

AJpana,  Michigan  (C)  . 

1  194 

1007 

1156 

6895 

6399 

6604 

Ashavilla,  North  Carolina  (C)  . 

624 

679 

572 

3768 

4368 

3677 

Atlanta,  Gaorgia  (A)  . 

422 

461 

404 

2679 

3156 

2673 

Atlantic  City,  Naw  Jartay  (A)  . 

740 

758 

729 

4635 

4115 

4060 

Augusta,  Gaorgia  (A)  . 

352 

414 

308 

2384 

2809 

2076 

Baltimora,  Maryland  |C)  . 

602 

635 

61  1 

3968 

3782 

3804 

Billings,  Montana  (A)  . 

755 

962 

958 

5782 

5531 

6091 

Binghamton,  Naw  YoHi  (C)  . 

998 

954 

927 

6086 

5673 

5662 

Birmingham,  Alabama  (A)  . 

404 

462 

378 

2703 

3117 

2630 

Bismarck,  North  Dakota  (A)  . 

980 

1123 

1187 

7946 

7220 

7839 

Block  Island,  Rhoda  Island  (A)  . 

868 

860 

865 

4966 

4480 

4782 

Boisa,  Idaho  (A)  . 

737 

745 

719 

4451 

4734 

5096 

Boston,  Massachusatts  (A)  . 

862 

796 

849 

5252 

4613 

4972 

Buffalo,  Naw  York  (A)  . 

1050 

940 

992 

6026 

5656 

5769 

Burlington.  Iowa  |A|  . 

817 

874 

822 

5680 

5710 

5463 

Burlington,  Vamsont  (A)  . 

1 145 

994 

1  107 

7201 

6382 

6739 

Cairo,  Illinois  (C)  . 

487 

682 

523 

3671 

3930 

3527 

Charlaston,  South  Carolina  |C) . 

275 

359 

260 

1796 

2253 

1726 

Charlotta,  North  Carolina  (A)  . 

482 

559 

449 

3045 

3429 

3004 

Chattanooga,  Tannassaa  (A)  . 

540 

570 

467 

3353 

3685 

3160 

Chayanna,  Wyoming  (A) . 

1045 

1218 

1029 

5896 

5999 

6138 

Chicago,  Illinois  (A)  . 

853 

890 

868 

5669 

5498 

5516 

Cincinnati,  Ohio  (C|  . 

648 

760 

645 

4188 

4370 

41 10 

Clavaland,  Ohio  (A)  . 

877 

907 

874 

5434 

5255 

5196 

Columbia,  Missouri  (A)  . 

623 

859 

698 

4583 

4902 

4632 

Columbia,  South  Carolina  (A)  . 

370 

463 

318 

2514 

2893 

2207 

Columbus,  Ohio  |C)  . 

787 

817 

741 

5042 

4932 

4694 

Concord,  Naw  Hampshira  (A)  . 

1044 

900 

1029 

6673 

5793 

6486 

Concordia,  Kansas  (C)  . 

658 

971 

725 

4854 

5080 

4816 

Dallas,  Taias  (A)  . 

259 

470 

288 

2303 

2476 

2197 

Dayton,  Ohio  (A)  . 

(9) 

893 

781 

(a) 

5276 

4938 

Danvar,  Colorado  (Al  . 

841 

990 

843 

4960 

4922 

5240 

Das  Moinas,  Iowa  (Aj  . 

877 

933 

868 

5897 

5969 

5745 

Datroit,  Michigan  (A)  . 

945 

883 

927 

5778 

5465 

5527 

Davils  Laka,  North  Dakota  (C)  . 

1079 

1150 

1314 

8564 

7839 

8551 

Dooga  City,  Kansas  (A)  . 

662 

1027 

694 

4636 

4807 

4908 

Dubuqua.  Iowa  (Aj  . 

1054 

978 

893 

6786 

6445 

6349 

Duluth,  Minnasota  (C)  . 

1223 

1137 

1352 

8463 

7753 

7929 

Elkins,  Watt  Virginia  (A)  . 

860 

932 

797 

5327 

5575 

4979 

B  Paso,  Tasas  (A)  . 

335 

422 

330 

2320 

2642 

2531 

Ely,  Navada  (A)  . 

901 

1068 

921 

5722 

6125 

6120 

Escanaba,  Michigan  (C)  . 

1245 

1041 

1203 

7416 

6698 

7059 

Evansvilla,  Indiana  (A)  . 

624 

785 

589 

4367 

4578 

4013 

Fargo,  North  Dakota  (A)  . 

1051 

1049 

1231 

7915 

7249 

8082 

Fort  Smith,  Arkansas  (A)  . 

421 

614 

418 

3233 

3391 

3037 

Fort  Wayna,  Indiana  (A)  . 

885 

913 

874 

5773 

5620 

5475 

Fort  Woi^,  Taxas  (A)  . 

276 

496 

308 

2406 

2659 

2266 

Frasno,  California  (A)  . 

219 

402 

304 

1935 

2348 

2344 

Galvaston,  Taxas  (C)  . 

137 

220 

176 

1291 

1369 

1  181 

Grand  Junction,  Colorado  (A)  . 

728 

761 

738 

4603 

4819 

5226 

Grand  Rapids,  Michigan  (A)  . 

1031 

929 

1008 

6300 

6005 

6041 

Graan  Bay,  Wisconsin  (A)  . 

1236 

1034 

1132 

7473 

6828 

7019 

Graansboro,  North  Carolina  (A)  . 

565 

675 

528 

3667 

4020 

3519 

Graanvilla,  South  Carolina  (A)  . 

469 

563 

442 

2907 

3445 

2867 

Harrisburg,  Pannsylvania  (A)  . 

773 

815 

750 

4943 

4850 

4693 

Hartford,  Connacticut  (A)  . 

906 

823 

871 

5725 

5204 

5365 

Havra,  Montana  |C)  . 

816 

1227 

1076 

7165 

6516 

7120 

Halana,  Montana  (A)  . 

886 

1073 

1017 

6753 

6291 

6952 

Houston,  Taxas  (C)  . 

(9) 

221 

166 

(a) 

1475 

1249 

Huron,  South  Dakota  (A)  . 

890 

1  1  12 

1032 

7091 

6546 

6959 

Indianapolis,  Indiana  (A)  . 

803 

897 

772 

5259 

5297 

4973 

Jackson,  Mississippi  (A)  . 

321 

429 

299 

2371 

2734 

2121 

Kansas  City,  Missouri  (A)  . 

569 

828 

666 

4284 

4666 

4477 

Knoxvilla,  Tannassaa  (A)  . 

550 

586 

500 

3425 

3771 

3344 

La  Crossa,  Wisconsin  (A)  . 

1  1  14 

973 

1035 

7025 

6477 

6743 

Landar,  Wyoming  (A)  . 

990 

1098 

1045 

6453 

6401 

7027 

Lawiston,  Maina  (O)  . 

1036 

919 

1093 

6667 

5875 

6625 

(a)  Data  not  availalile. 

Ntriiial  tigiires  in  this  table  are  based  on  30  year  period  covering  1921 
to  1950,  ini'lusive,  as  compiled  and  published  by  the  U.  S.  Weather 
Kureau. 


Figures  in  this  table,  with  two  exceptions,  based  on  local  weather 
bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  thrcugh  the  courte.sy  of  Coke  Sales  Department,  Central  New 
York  I’ower  Co.,  Utica,  N.  Y.,  and  Norman  E.  Rttss,  Bursar,  Bates 
College,  Lewiston,  Me.,  resitectively. 
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HAY,  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Degree-Days  for  March,  1959  (Concluded) 

(A)  Airjwrt  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Air  Conditioning, 

Heating  and  Ventii.atinc’s  31st  Year  of 

I’ublication  of  Monthly  Degree-Day  Data 

March 

1  Season  to  Mar. 

31,  ilicl.,  from  Sept.  1 

City 

1959  1 

1958  1 

Normal 

1  1958-59  1 

1957-58  1 

Xcrm.'d 

Lincoln,  Nobratka  |C)  . 

746 

918 

794 

5149 

5324 

5277 

LiHla  Rock,  Arkansas  (A)  . 

364 

562 

401 

2884 

3069 

2842 

Los  Angalos,  California  (C)  . 

49 

246 

212 

655 

795 

1235 

Louisville,  Kentucky  (A)  . 

627 

754 

61 1 

4135 

4421 

4055 

Lynchburg,  Virginia  |A)  . 

595 

730 

584 

3877 

4275 

3777 

Macon,  Georgia  (A)  . 

315 

345 

275 

2097 

251 1 

1987 

Madison,  Wisconsin  (A)  . 

1098 

955 

101 1 

6960 

641  1 

6342 

Marquette,  Michigan  |C)  . 

1165 

1070 

1181 

7155 

6640 

6918 

Memphis,  Tennessee  (A)  . 

410 

592 

427 

3049 

3428 

2974 

Meridian,  Mississippi  (A)  . 

335 

379 

309 

2468 

2717 

2239 

Milwaukee,  Wisconsin  (A)  . 

1050 

977 

983 

6595 

6284 

6072 

Minneapolis,  Minnesota  (A)  . 

956 

980 

1057 

6844 

6547 

6919 

Moline,  Illinois  (A)  . 

861 

898 

862 

5866 

5954 

5659 

Montgomery,  Alabama  (A)  . 

314 

319 

288 

2093 

2524 

2057 

Nashville,  Tennessee  (A)  . 

526 

643 

498 

3530 

3891 

3284 

New  Haven,  Connecticut  (A)  . 

871 

807 

865 

5308 

4852 

5128 

New  Orleans,  Louisiana  (C)  . 

143 

186 

163 

1271 

1535 

1156 

Now  York,  New  York  (C)  . 

768 

763 

753 

4616 

4340 

4423 

Newark,  New  Jersey  . 

761 

752 

760 

4708 

4447 

4643 

Norfolk,  Virginia  (A)  . 

478 

655 

500 

3122 

3413 

3130 

North  Platte,  Nebraska  (A)  . . 

871 

1272 

887 

5859 

5988 

5738 

Oak  Ridge.  Tennessee  (C)  . 

625 

617 

633 

3669 

3786 

3743 

Oakland,  California  (A)  . 

240 

410 

360 

1752 

2068 

2389 

Oklahoma  City,  Oklahoma  (A)  . . 

. . . .  481 

737 

472 

3612 

3827 

3312 

Omaha,  Nebraska  (A)  . 

790 

904 

831 

5521 

5579 

5559 

Parkersburg,  West  Virginia  (C)  . 

....  724 

800 

672 

4618 

4741 

4271 

Peoria,  Illinois  (A)  . 

800 

868 

828 

5586 

5557 

5408 

Philadelphia,  Pennsylvania  (C)  . 

677 

724 

667 

4273 

4171 

4061 

Phoenix.  Arizona  (A)  . 

. . . .  66 

245 

175 

1 112 

1369 

1430 

Pittsburgh,  Pennsylvania  (C)  . 

779 

818 

735 

4825 

4808 

4496 

Pittsfield,  Massachusetts  (A)  . 

1064 

982 

1060 

6703 

6179 

6475 

Pocatello,  Idaho  (A)  . 

842 

897 

880 

5299 

5758 

5962 

Portland,  Maine  (A)  . 

1053 

889 

1039 

6737 

5714 

6406 

Portland,  Oregon  |C)  . 

520 

540 

515 

3136 

3050 

3500 

Providence,  Rhode  Island  (A)  . 

. ...  879 

816 

874 

5420 

4851 

5213 

Pueblo,  Colorado  (A)  . 

772 

913 

775 

4774 

4694 

5023 

Raleigh,  North  Carolina  |A)  . 

504 

625 

440 

3341 

3686 

2874 

Rapid'  City,  South  Dakota  (A) . 

833 

1057 

1045 

5946 

5819 

6359 

Reading,  Pennsylvania  (C)  . 

. . . .  740 

779 

725 

4758 

4589 

4510 

Red  Bluff,  California  (A)  . 

222 

469 

336 

1827 

2582 

2318 

Reno,  Nevada  (A)  . 

. . . .  686 

861 

756 

4581 

4895 

4946 

Richmond,  Virginia  (A)  . 

542 

696 

550 

3657 

3978 

3618 

Rochester,  New  York  (A)  . 

1073 

965 

992 

6193 

5806 

5862 

Roswell,  New  Mexico  (A)  . 

....  466 

572 

443 

3328 

3395 

3211 

Sacramento,  California  (C)  . 

203 

410 

317 

1715 

2294 

2314 

St.  Joseph  Missouri  (A)  . 

....  666 

863 

648 

4973 

5236 

4294 

St.  Louis,  Missouri  (C)  . 

573 

803 

620 

4188 

4485 

4098 

Salt  Lake  City,  Utah  |A)  . 

.. . .  722 

795 

741 

4563 

4879 

5099 

San  Antonio,  Texas  (A)  . 

173 

289 

190 

1678 

1794 

1545 

San  Diego,  California  (A)  . 

73 

221 

223 

647 

759 

1265 

Sandusky,  Ohio  (C)  . 

887 

896 

853 

5481 

5321 

5088 

San  Francisco,  California  (C)  . 

209 

359 

317 

1437 

1763 

1996 

Sault  Ste.  Marie,  Michigan  (A)  . 

1306 

1046 

1302 

7931 

7098 

7671 

Savannah,  Georgia  |A)  . 

257 

333 

238 

1824 

2322 

1667 

Scranton,  Pennsylvania  (A)  . 

911 

946 

859 

5896 

5662 

5282 

Seattle,  Washington  (C)  . 

_  575 

539 

558 

3340 

3031 

3595 

Sheridan,  Wyoming  (A)  . 

....  934 

1038 

1035 

6444 

5932 

6642 

Shreveport,  Louisiana  (A)  . 

_  287 

391 

272 

2265 

2391 

2056 

Sioux  City,  Iowa  (A)  . 

_  870 

968 

930 

6182 

6004 

6231 

Spokane,  Washington  (A)  . 

....  794 

804 

234 

5415 

5034 

5770 

Springfield,  Illinois  (A)  . 

_  719 

872 

713 

5113 

5220 

4734 

Springfield,  Missouri  (A)  . 

_  591 

866 

632 

4221 

4533 

4256 

Syracuse,  New  York  (A)  . 

.  1045 

943 

955 

6278 

5776 

5637 

Toledo,  Ohio  (A)  . 

.  914 

897 

905 

5856 

5601 

5522 

Topeka,  Kansas  (C)  . 

.  622 

851 

669 

4737 

4734 

4499 

Trenton,  New  Jersey  (C)  . . 

.  744 

764 

735 

4706 

4473 

4495 

Tulsa,  Oklaho.ma  (A)  . . 

.  416 

696 

485 

3390 

3660 

3367 

Utica.  New  York  (6)  . 

.  928 

916 

989 

6272 

5805 

5955 

Valentine,  Nebraska  (A)  . 

.  901 

1  165 

970 

6279 

6159 

6140 

Walla  Walla,  Washington  (C)  . 

. . . .  544 

619 

564 

3960 

3736 

4301 

Washington,  D.  C.  (C)  . 

.  607 

726 

606 

3921 

4146 

3864 

Wichita,  Kansas  (A)  . 

.  555 

891 

619 

4327 

4606 

4183 

Williston,  North  Dakota  (C)  . 

.  941 

1217 

1  194 

7789 

7078 

7836 

Winnemucca,  Nevada  (A)  . 

.  804 

91  1 

794 

5021 

5301 

5396 

t'akima,  Washington  (A)  . 

.  702 

744 

660 

5013 

4645 

5172 

For  footnotes,  see  p.ige  "iS. 
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NEW  LITERATURE 


Use  the  prepaid  postcard  on  last  page  for  securing  your  copies  of  these  catalogs. 


Packaged  Dust  Colleetor 

A  20-pa(;e  product  bulletin,  No. 
272-B,  describing  the  company’s  Type 
I)  Roto-Cione  dust  collector  is  pub¬ 
lished  by  American  Air  Filter  Co., 
Inc.,  Louisville,  Ky.  The  bulletin  pro¬ 
vides  complete  product  information 
about  unit’s  application,  principle,  de¬ 
sign,  operation,  and  installation. 

Circle  Item  1  on  Inquiry  Card 


Induced  Draft  Pans 

A  complete  line  of  induced  draft 
fans  is  described  in  16-page  Bulletin 
L-3,  offered  by  Lehigh  Fan  &  Blower 
Div.,  Fuller  Co.,  Catasauqua,  Pa.  As 
an  aid  to  engineers,  fully-dimensioned 
charts  and  drawings  of  ratings  and 
stiecihcations  are  presented.  Detailed 
ordering  instructions  given. 

Circle  Itam  7  on  Inquiry  Card 


Aluminum  for  Hoat  Exchangors 

Advantages  of  aluminum  usage  in 
heat-exchanger  fabrication  are  de¬ 
scribed  in  16-page  publication  offered 
by  Reynolds  Metals  Co.,  Richmond, 
Va.  Text  covers  heat  transfer  rates, 
tensile  strengths,  dimensional  toler¬ 
ances,  working  pressures,  thermal  ex¬ 
pansion,  and  conductivity. 

Circle  Item  2  on  Inquiry  Card 

Cemprasted  Air  Filter 

Designed  for  use  with  compresse<l 
air  and  other  gas  lines,  the  Air  Line 
Ultra  filter  is  describe  in  Bulletin 
No.  1505-7,  available  from  Mine 
Safety  Appliances  Co.,  Pittsburgh, 
Pa.  Bulletin  gives  specifications  and 
uses;  exploded  view  shows  construc¬ 
tion  features. 

Circle  Item  3  on  Inquiry  Card 


Control  Valve 

The  company’s  Model  300  three-  and 
four-way  conti*ol  valve  is  described  in 
4-page  Bulletin  300,  offered  by  W.  H. 
Nicholson  and  Co.,  Wilkes-Barre,  Pa. 
Illustrations  show  operating  principle 
and  design  features;  specifications  for 
the  several  sizes  carried  in  stock  are 
included. 

Circle  Item  8  on  Inquiry  Card 


Magnetic  Contactors 

Furnas  Electric  Co.,  Batavia,  Ill., 
introduces  its  Class  41  magnetic  con¬ 
tactor  line  with  Bulletin  41-B2.  Con¬ 
tactors  are  rated  through  10  hp,  220 
volts,  and  15  hp,  550  volts  polyphase; 
20,  30,  and  40  amps;  2,  3  and  4  poles. 
Bulletin  contains  descriptive  data, 
current  and  horsepower  ratings. 

Circle  Item  9  on  Inquiry  Card 


Swimming  Pool  Equipment 

Called  the  most  comprehensive  book 
of  its  kind  for  pool  owners,  engineers. 
Catalog  No.  509  is  a  48-page  data 
book  of  swimming  pool  equipment, 
supplies,  and  chemicals.  Published  by 
Modem  Swimming  Pool  Co.,  Inc., 
White  Plains,  N.  Y.,  it  includes  a 
4-page  section  on  proper  pool  care. 

Circle  Item  4  on  Inquiry  Card 


Acoustical  Products  and  Services 

Four-page  Bulletin  IT-59  describes 
Lo-Stat  and  Standard  sound  traps,  in¬ 
terwall  sound  barriers,  and  nation¬ 
wide  acoustical  services  available 
from  Insul-Coustic  Corp.,  Maspeth, 
N.  Y.  Included  are  photos  of  recently- 
completed  buildings  which  employ 
company’s  products  and  systems. 

Circle  Item  10  on  Inquiry  Card 


Sprayed  Coil  Dehumidiliers 

A  24-page  catalog  (Bulletin  9427), 
describing  American  Blower  draw- 
through  and  blow-through  sprayed 
coil  dehumidifiers,  is  available  from 
Indu.strial  Div.,  American-Standard, 
Detroit,  Mich.  A  section  is  devoted  to 
principles  and  applications  of  blow- 
through  sprayed  coil  dehumidifiers. 

Circle  Item  5  on  Inquiry  Card 


Combustion  Control  Systems 

Explanation  and  diagrams  of  typi¬ 
cal  combustion  control  systems  as  ap¬ 
plied  to  stoker-fired  boilers  are  given 
in  4-page  Bulletin  515,  available  from 
Bailey  Meter  Co.,  Cleveland,  Ohio. 
Both  chain-grate  and  spreader-type 
stokers  are  covered;  also,  a  discussion 
of  steam  fiow-air  flow  measurement. 

Circle  Item  11  on  Inquiry  Card 


Automatic  Colorimetric  Analyzers 

Bulletin  1156-1,  offered  by  Milton 
Roy  Co.,  Philadelphia,  Pa.,  describes 
industrial  instillments  available  for 
colorimetric  determinations  of  trace 
quantities  of  substances  dissolved  in 
liquid  process  streams.  Bulletin  gives 
details  on  analyzers  for  dissolved 
silica,  dissolved  oxygen,  and  hardness. 

Circle  Item  6  on  Inquiry  Card 


;  MOTOR 
>  CONTROLS 


Motor  Controls 

Those  who  sell,  specify,  install, 
maintain  or  use  motor  controls  will 
be  interested  in  the  new,  condensed 
Motor  Controls  Catalog  No.  14,  pub¬ 
lished  by  The  Arrow-Hart  &  Hegeman 
Electric  Co.,  Hartford,  Conn.  This  80- 
page  catalog  gives  complete  size, 
weight  and  rating  information. 

Circle  Item  12  on  Inquiry  Card 
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Vertical  Steam  Boilers 

Features  of  vertical  steam  boilers 
are  described  in  Bulletin  No.  5215, 
offered  by  Sellers  Engineering  Co., 
Chicago,  Ill.  Four-page  bulletin  in¬ 
cludes  illustrations,  specifications  and 
dimensions  of  Type  H  boilers,  plus 
description  of  company’s  open  return 
system. 

Circle  Item  13  on  Inquiry  Card 


Level  Indicators.  Controls 

Four-page  Bulletin  A,  published  by 
Petrometer  Corp.,  Long  Island  City, 
N,  Y.,  illustrates  and  describes  the 
company’s  complete  line  of  liquid  level 
indicators  and  controls.  Included  -is 
information  on  industrial  liquid  level 
indicators,  fuel  oil  indicators,  dial  in¬ 
dicators,  ti-uck  tank  indicators. 

Circle  Item  19  on  Inquiry  Card 


Shaded-Pole  Fan  Motors 

Two-page  Bulletin  GEA-6891,  pub¬ 
lished  by  General  Electric  Co.,  Sche¬ 
nectady,  N.  Y.,  has  complete  discussion 
of  latest  desigfn  features  of  shaded 
pole  “Slim”  motors  for  window  fan 
and  evaporative  cooler  applications. 
New  integral  stator  insulation  now 
used  on  these  motors  is  also  discussed. 

Circle  Item  14  on  Inquiry  Card 


Ultraclean  Facility 

A  4-page  brochure,  published  by 
Montgomei*y  Engineering  Co.,  Jersey 
City,  N.  J.,  describes  a  recent  company 
project — an  ultraclean  facility  for  the 
precision  production  of  space-age 
e<iuipment.  It  covers  environmental 
control,  personnel  procedures,  and 
ultrasonic  cleaning  of  parts. 

Circle  Item  20  on  Inquiry  Card 


Motor  Selection 

Century  Electric  Co.,  St.  Louis,  Mo., 
announces  its  16-page  1959  Motor  Ap¬ 
plication  Guide.  This  guide,  which  has 
been  expanded  to  include  more  infor¬ 
mation  about  the  company’s  motors 
and  motor  applications,  has  been  de¬ 
signed  to  make  motor  selection  easy. 
Nine  major  factors  are  considered. 

Circle  Item  15  on  Inquiry  Card 


Heat  Transfer  Products 

Brown  Fintube  Co.,  Elyria,  Ohio, 
announces  a  4-page  brochure  which 
describes  briefly  the  major  items  of 
heat  transfer  products  the  finn  manu¬ 
factures  for  indust i*y.  Products  include 
hairpin  heat  exchangers;  fired  indirect 
heaters;  tank  heaters  for  bulk  storage 
tanks;  and  packaged  boilers. 

Circle  Item  21  on  Inquiry  Card 


Air  Diffusion  Equipment 

A  comprehensive  58-page  color- 
coded  catalog,  designed  for  easy  and 
accurate  selection  of  all  types  of  air 
diffusion  equipment,  has  been  pre¬ 
pared  by  Waterloo  Register  Co.,  Inc., 
Waterloo,  Iowa.  Catalog  includes  en¬ 
gineering  data  on  the  companyls  entire 
line,  including  removable  core  grilles. 

Circle  Item  16  on  Inquiry  Card 


Boiler  Water  Columns 

The  Reliance  Gauge  Column  Co., 
Cleveland,  Ohio,  celebrates  its  seventy- 
fifth  year  during  1959.  Since  1884, 
company  has  produced  water  columns, 
water  level  gauges  and  other  equip¬ 
ment,  described  in  Bulletin  516B,  to 
aid  steam  p;)wer  plant  operators  in 
keeping  a  safe  check  on  water  levels. 

Circle  Item  22  on  Inquiry  Card 


Btu  Meter 

The  Hays  Corporation,  Michigan 
City,  Ind.,  announces  a  product  spe¬ 
cification  sheet  containing  full  infor¬ 
mation,  a  system  schematic,  and  spe¬ 
cification  on  its  new  Model  913  Btu 
meter.  Also  available  are  product  spe¬ 
cification  sheets  on  meter’s  Universal 
recorder,  flow  transmitter. 

Circle  Item  1 7  on  Inquiry  Card 


m 


Power  Tools 

A  4-page  catalog  describing  port¬ 
able  con.struction  power  tools  is  an¬ 
nounced  by  Syntron  Co.,  Homer  City, 
Pa.  Covered  are  self-containexl  elec¬ 
tric  hammers  and  hammer  drills,  fea¬ 
turing  automatic  drill  bit  rotation; 
hammer  and  hammer  drill  tools;  and 
belt-driven  electric  saws. 

Circle  Item  23  on  Inquiry  Card 


Expansion  Joints 

The  Garlock' Packing  Co.,  Palmyra, 
N.  Y.,  announces  Bulletin  Al)-137 
W'hich  describes  the  characteristics 
and  limitations  of  several  styles  of 
expansion  joints  and  flexible  cou¬ 
plings:  Spool-type  rubber  and  Neo¬ 
prene  expansion  joints,  rectangular- 
type  expansion  joints,  U-type  joints. 

Circle  Item  18  on  Inquiry  Card 


Thermal  Insulation 

An  efficient  thermal  insulating  ma¬ 
terial,  Cafco  Heat-Shield,  is  a  blend 
of  refined  mineral  fibers  and  inorganic 
binders.  Bulletin  I-IO,  from  G)lumbia 
Acoustics  and  Fireproofing  Co.,  Stjin- 
hope,  N.  J.,  gives  .specifications,  ther¬ 
mal  conductivity  values,  and  applica¬ 
tion  data. 

Circle  Item  24  on  Inquiry  Cird 
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ThermecoMpIc  Exteesioe  Cable 

Thermo-Cable,  a  new  type  of  poly¬ 
vinyl-insulated,  multi-conductor  cable 
for  installing  6  to  56  pairs  of  thermo¬ 
couple  loads  at  one  time,  is  described 
and  illustrated  in  4-page  Catalog  33, 
available  from  Thermo  Electric  Co., 
Inc.,  Saddle  Brook,  N.  J.  Wire  re¬ 
sistance  tables  are  included. 

Circle  Item  25  on  Inquiry  Card 


Electrenie  Thermometers 

Atkins  Technical,  Inc.,  Cleveland, 
Ohio,  offers  literature  describing 
Thermophil  thermistor  thermometers, 
capable  of  temperature  measurements 
in  the  range  between  minus  328  and 
plus  845  deg  F.  Brochure  lists  in¬ 
dividual  temperature  ranges  for  vari¬ 
ous  models,  complete  specifications. 

Circle  Item  31  on  Inquiry  Card 


Nea-Retam  Valve 

A  single-acting,  non-return  valve  is 
described  in  an  8-page  bulletin  issued 
by  Golden-Anderson  Valve  Specialty 
Co.,  Pittsburgh,  Pa.  Said  to  be  the 
only  such  valve  that  can  be  tested  for 
operation  without  dismantling,  valve 
opens  automatically  when  boiler  pres¬ 
sure  tHiuals  header  pressure. 

Circle  Item  26  on  Inquiry  Card 


Soap  Dispensers 

An  illustrated  catalog  sheet  describ¬ 
ing  in  detail  two  soap  dispensers  for 
the  school  market  is  available  from 
Bobrick  Dispensers,  Inc.,  Brooklyn, 
N.  Y.  Sheet  features  comprehensive 
descriptive  and  dimensional  data  on 
Model  12CP  liquid  soap  dispenser  and 
Model  47CP  lather  dispenser. 

Circle  Item  32  on  Inquiry  Card 


Material  Extrusion 

A  2-page  brochure,  published  by 
Force-Flo,  Inc.,  East  Cleveland,  Ohio, 
descriljes  u.se  of  company’s  Caulk-Flo 
unit  for  extiiiding  caulking  and  glaz¬ 
ing  comi)ounds,  roofing  cement,  seal¬ 
ants,  and  adhesives  directly  from  con¬ 
tainer  to  {)oint  of  application  in  one 
opeiation. 

Circle  Item  27  on  Inquiry  Card 


Stainless  Steel  Specifications 

New  36-page  book  gives  detailed  in¬ 
formation  on  all  commercial  stainless 
steel  sheet  and  strip  grades  produced 
by  Washington  Steel  Coiq).,  Washing¬ 
ton,  Pa.  Physical  proiierties  and 
analyses,  surface  finishes,  and  sug¬ 
gested  applications  of  various  stain¬ 
less  steel  types  are  described. 

Circle  Item  33  on  Inquiry  Card 


vn.oaTY 


[DATA  FILE 


Hiqh  Velocity  Air  Distribution 

A  52-page  data  file  on  high  velocity 
air  distribution  has  l)een  compiled  by 
Barl>er-Colman  Co.,  Rockford,  Ill. 
Comprehensive  file  covers  such  sub¬ 
jects  as:  What  is  high  velocity.  What 
can  high  velocity  do  and  where  .should 
it  be  u.sed.  Duct  design,  and  Tempera¬ 
ture  control  for  high  velocity  systems. 

Circle  Item  28  on  Inquiry  Card 


Electric  Heat  Thermostats 

White-Rodgers  Co.,  St.  Louis,  Mo., 
has  published  a  4-page  brochure  cover¬ 
ing  its  entire  line  of  electric  heating 
controls.  The  brochure  describes  each 
series  of  the  company’s  controls,  in¬ 
cluding  wall-mounted  and  integrally- 
mounted  types.  It  shows  installation, 
wiring,  and  operating  principle. 

Circle  Item  34  on  Inquiry  Card 


Buildinq  Insulations 

An  8-page  brochure  describing  and 
illusti’ating  Fiberglas  building  insula¬ 
tion  has  bt'en  published  by  Owens- 
Coming  Fiberglas  Corp.,  Toledo,  Ohio. 
It  contains  information  about  com¬ 
pany’s  standard  Fil)erglas  building  in- 
.sulation  faced  with  kraft  papei’,  plus 
others. 

Circle  Item  29  on  Inquiry  Card 


Drawing  Filing  System 

For  those  who  use  and  store  draw¬ 
ings,  tracings,  prints  or  maps,  of  any 
size  and  quantity,  Hamilton  Manu¬ 
facturing  Co.,  Two  Rivers,  Wis.,  offers 
8-page  bulletin  No.  ADR-518.  It  illus¬ 
trates  various  cost-saving  filing  ar¬ 
rangements,  and  gives  installation  in- 
.st  ructions. 

Circle  Item  35  on  Inquiry  Card 


Silencer  Selection  Chart 

A  highly  .seiwiceable  tool  has  been 
created  by  Elof  Hansson,  Inc.,  New 
York,  N.Y.,  for  easier  control  of  noisy 
air  conditioning  and  ventilating  sys¬ 
tems.  Uni-Silencer  selection  chart 
takes  guesswork  out  of  fitting  right 
type  of  silencer  to  noise  problem. 
Two-sided  card  is  plastic  coated. 

Circle  Item  30  on  Inquiry  Card 


Refrigeration  Oils 

Complete  reference  litei'ature  on  the 
selection  and  u.se  of  lubricating  oils 
for  refrigeration  units  is  available 
from  Industrial  Products  Dept.,  Sun 
Oil  Co.,  Philadelphia,  Pa.  Adapted 
from  a  ten-page  article  in  this  publi¬ 
cation,  material  covers  essential  chai*- 
acteristics  of  refrigeration  oils. 

Circle  Item  36  on  Inquiry  Card 
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Residential  Control  Center 


A  control  renter  for  the  home  is  announced  by  Carrier 
Corporation,  Syracuse,  N,  Y.  Called  the  Climate  Center, 
the  dev  ice  enables  the  owner  of  an  air  conditioner!  home 
to  monitor  outside  weather,  control  indoor  temperatures, 
and  regulate  the  oj)eration  of  heating  and  cooling  equip¬ 
ment,  all  from  a  single  location  in  the  main  living  area. 

Designed  for  wall-mounting,  the  8  by  Id-  inch  satin 
chrome  instrument  panel  gives  constant  readings  of  out¬ 


door  and  indoor  temperatures,  barometric  pressure  and 
relative  humidity  ;  controls  both  heating  and  cooling 
cycles;  provides  for  automatic  fan  o{)eration  and  for 
pre-set  adjustments  of  temperatures  during  nighttime  and 
daytime  hours. 

It  also  flashes  warning  lights  if  the  filter  is  clogged,  the 
pilot  light  goes  out,  the  oil  burner  fails  to  ignite,  the 
compressftr  starts  to  act  up.  or  the  condensate  drain  is 
plugged. 


More  information?  Circle  Item  37,  postcard,  last  page. 


Hydrostatic  Shock  Control 

\  new  ty|>e  of  water  hammer  eliminator  and  hydro¬ 
static  sluK'k  control,  called  Hydro-Trol.  is  announced 
bv  Jay  R.  Smith  Manufacturing 
Co..  Union,  N.  J.  Claimed  to 
provide  a  more  eflicient  and 
permanently  effective  method  of 
controlling  hydrostatic  shock 
and  eliminating  water  hammer 
on  any  hot  or  cold  water  piping 
svstem.  the  Hydro-Trol  unit  fea¬ 
tures  a  pressurizetl  design  that 
controls  hydrostatic  pressure 
with  a  combination  of  pneu¬ 
matic  and  hydraulic  pressure. 

As  shock  occurs,  the  stainless  steel  bellows  of  the  unit 
expands  into  a  pressurized  expansion  chamber  which 
provides  the  displacement  required  to  absorb  and  con¬ 
trol  the  shock.  The  bellows  is  surrounded  by  hydraulic 
fluid  which,  under  shock  pressure,  forms  a  hydraulic 


pressure  cushion  that  holds  the  bellows  in  alignment  and 
prevents  the  shcK-k  waves  from  bouncing,  which  quickly 
stabilizes  the  water  in  the  line. 

Compact  in  size  and  light  in  weight,  unit  is  available 
in  six  sizes.  A  simplified  sizing  method  is  offered,  and 
reported  to  simplify  the  selection  and  specification  of 
the  correctly  sized  shock  control. 

More  information?  Circle  Item  38,  postcard,  last  page. 


Plastic,  Cast  Iron  Pipe  Joining 

A  new'  fitting  which  enables  plumbers  to  join  Carlon 
“D"  plastic  sewer  and  drain  pif)e  with  cast  iron  pipe  hv 
means  of  molten  lead  joints  is  announced  by  ('.arlon 
Products  Corp.,  Aurora,  Ohio. 


Pitting  is  easily  solvent  welded  to  the  plastic  pipe. 
Normal  prcKedure  for  making  a  hot  lead  joint  is  then 
followed  to  obtain  a  permanent  connection  with  the 
ca-st  iron.  Metal  pipe  is  inserted  in  the  fitting.  packe<l  in 
with  oakum,  and  then  wrap})ed  with  an  asbestos  rope. 
The  asbestos  is  firmly  clamped  in  place  and  the  hot  lead 
poured,  as  illustrateil.  Final  tamping  of  the  lead  insures 
a  tight  seal. 

More  information?  Circle  Item  39,  postcard,  last  page. 


New  Corrosion  Inhibitor 

Development  of  a  corrosion  inhibitor  in  which  ortho¬ 
phosphate  is  adde<l  to  sodium  molybdate  is  announced  by 
Climax  Molybdenum  Co..  New  \  ork.  N.  ^..  a  division  of 
American  Metal  Climax.  Inc.  I'he  addition  is  said  to  jM*r- 
mit  such  smaller  dosage  of  sodium  molylHlate  that  use 
of  the  latter,  long  ktiown  as  an  efftx  tive.  but  expensive, 
corrosion  inhibitor,  is  now  commercially  feasible. 

According  to  the  company,  this  development  is  ex- 
IMVted  to  find  particularlv  wide  acceptam-e  in  equipment 
where  toxi<-  materials  cannot  be  us«*d:  in  particular,  in 
refrigeration  systems  for  food-stuffs.  as  well  as  in  cooling 
towers  and  jackets,  re<  irculating  hot  water  system,  boilers, 
and  air  condititniing  systems. 

More  information?  Circle  Item  40,  postcard,  last  page. 
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Electric  Convection  Heater 

A  Chromalox  elet-tric  convet-tion  heater,  T)pe  DA,  de¬ 
signed  for  floor  or  wall  mounting,  is  offered  by  Edwin  L. 
Wit^and  Co.,  Pittsburgh,  Pa.  Its  sturdy  case  is  made 
entirely  of  aluminum,  finished  in  grey  hammertone 
enamel. 

All  models  c»)me  equip[>ed  with  combination  brackets 
for  floor  or  wall  mounting  and  a  built-in  three  heat  switch. 
The  120-volt  model  is  available  with  6-ft  rubber  covered 
cord  and  plug  and  is  free-standing  for  portable  use.  Heat¬ 


ing  elements  are  said  to  be  reliable,  all-metal  enclosed 
tvj)e,  whk-h  cannot  sluK'k  or  break  and  are  imjjervious  to 
moisture. 

Warme<l  air  is  convected  up  and  out  into  room  at  low. 
gentle  velocities,  through  a  safe,  close-meshed  grille. 

Ihree  rntwlels  are  available:  DA-15,  rated  1500  watts  at 
120  volts;  DA-20,  rated  2(X)0  watts,  and  DA-30,  rated 
3000  watts.  lH)th  at  208  or  240  volts.  All  iiuKlels  are  21 
inches  high  and  8%  inches  deep.  Heater  is  said  to  be 
ideal  for  comfort  heating  in  offices,  workshops,  garages. 
re(;reation  rooms,  tickH  l>ooths  and  many  other  applica¬ 
tions  in  the  residential,  commercial  and  industrial  fields. 

More  information?  Circle  Item  41,  postcard,  last  page. 


Small  Motor  40%  More  Efficient 

A  Unitized  motor,  said  to  represent  a  major  techno- 
l(»gical  break-through  in  small  component  motor  design, 
and  l)e  up  to  40%  more  efficient  than  conventional  mo¬ 
tors  of  the  same  type,  has  l)een  developed  by  the  General 
Ele<-tric  Co.,  Schenectady,  N.  Y. 

Available  first  in  4-pole,  KSM  59-frame,  shaded-pole 
and  j)ermanent-split  capacitor  ratings  up  through  1/15  hp. 
m<»t*)r  is  designed  for  use  in  such  air  moving  and  small 
machine  applic-ations  as  ventilators,  heaters,  dehumidi¬ 
fiers,  air  conditioners,  C(K)lers,  recorders,  projectors, 
business  machines  and  in  many  other  types  of  small 
motor-driven  equipment. 

Also  to  l)e  available  soon  will  l)e  Unitized  motors  in  2- 
|><de,  shaded-pole  ratings  through  20  milli-horse[K)wer  and 
universal  series  motors  of  various  ratings.  A  complete 
line  of  the  motors  will  betM>me  available  as  designs  are 
developed.  a<*cording  to  engineers  at  the  company’s 
S|>ec-ialty  Motor  Department,  Fort  Wayne,  Ind. 

Smaller  in  size  for  a  given  outjmt  than  motors  of  tra¬ 


ditional  design,  the  Unitized  motor  will  offer  the  original 
equipment  manufacturer  a  number  of  options  based  upon 
his  motor-driven  equipment  requirements.  Relative  to 
conventional  motor  design,  the  new  design  offers  either 
higher  output  for  the  same  size,  input,  and  temperature 
rise;  or  lower  current  input,  for  the  same  size,  output, 
and  temperature  rise;  or  lower  temperature  rise  for  the 
same  size,  input,  and  output. 

New  developments  in  the  bearings,  the  lubrication  sys¬ 
tem,  and  the  insulation  contribute  to  the  over-all  life 
and  performance  characteristics  of  the  motor.  The  flexi¬ 
ble  Unitized  motor  design  can  be  adapted  easily  to  spe¬ 
cific  needs  of  a  variety  of  small  motor-driven  products. 

More  information?  Circle  Item  42,  postcard,  last  page. 


Fan-Coil  Room  Unit  Solenoid  Valve 

Type  701,  3-way  solenoid  valve  for  control  of  fan- 
coil  units  using  forced-circulation  chilled  or  hot  water 
for  individual  room  air  conditioning,  is  offered  by  Con¬ 
trols  Div.,  Jackes-Evans  Mfg.  Co.,  St  Louis,  Mo.  In  re¬ 
sponse  to  thermostat  demands  the  valve  diverts  water 
either  through  the  heat  exchange  coil  or  by-passes  the 
coil  when  temperature  requirements  are  met. 


The  manufacturer  states  that  the  unit  provides  accurate 
control  of  temperature  in  a  capacity  range  from  ^  2  to 
10  gpm  with  a  maximum  operating  pressure  of  25  psi 
(with  200  psi  static).  Separable  solder  flange  is  said  tc» 
make  installation  unusually  easy.  Solenoid  utilizes 
pilot  operation  and  diaphragm  amplification,  provides 
maximum  flow  at  low  pressure.  a!id  eliminates  fluid  ham¬ 
mer  and  electrical  hum. 

More  information?  Circle  Item  43,  postcard,  last  page. 


PVC  Line  Extended 

With  the  addition  of  3  sizes,  Vii  %  and  IV4  inches,  to 
its  line  of  rigid  polyvinyl  chloride  Y-globe  valves,  check 
valves  and  strainers,  Walworth  Company,  New  York. 
N.  Y.,  now  offers  these  products  in  a  complete  range  of 
sizes  from  ^  to  2  inches. 

PVC  products  offer  exceptional  resistance  to  inorganic 
salts,  alkalis,  acids,  and  other  corrosive  fluids,  and  operate 
successfully  at  pressures  to  150  psi  at  75  deg  F. 

More  information?  Circle  Item  44,  postcard,  last  page. 
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Gas-Fired  Tankless  Heater 

A  gas-fired,  twin-coil  volume  water  heater,  Series  WH, 
which  eliminates  the  storage  tank  is  introduced  bv  Port- 
mar  Water  Heater  Co.,  Inc..  Brooklyn,  N.  Y.  Claime<l 
to  deliver  a  steady,  instant 
supply  of  sanitary  hot  water 
from  twin,  tankless  copper 
coils,  the  unit  can  fit  into 
small  sj>aces  and  yet  satisfy 
the  hot  water  requirements 
of  coin  operated  laundries, 
commercial  laundries,  dry 
cleaning  establishments, 
apartment  houses,  motels, 
restaurants,  hotels,  hospitals, 
schools,  factories,  processing 
plants,  etc. 

Heater  is  available  in  four¬ 
teen  sizes  and  delivers  from 
30()  to  6,0(K)  gph  bot  water. 

The  unit  is  said  to  have  a  rapid  recovery  rate  and  its  peak 
efficiency  plus  built  in  reserve  will  meet  anv  excessive 
demands. 

Two  temperatures  of  hot  water  can  lie  supplied  from 
the  same  heater;  140  deg  F  for  general  use  and  180  deg 
for  sterilizer  rinse.  The  company  claims  that  180-deg 
water  temperature  can  be  reached  in  a  matter  of  minutes 
after  weekend  shutdown.  The  water  heater  is  complete 
with  gas-fire<l  jKiwer  burner.  It  is  also  available  with  oil 
burner  and  is  built  to  ASME  Construction  Code. 

More  information?  Circle  Item  45,  postcard,  last  page. 


New  Plastic  Flashing 

Saraloy  400  is  a  new  elastic  Hashing  material  de- 
velojied  by  The  Dow  Chemical  Co.,  Midland.  Mich., 
which,  according  to  the  comjiany,  is  expected  to  find 
widespread  application  in  the  construction  industrv.  and 
in  particular,  in  the  plumbing  field.  The  prcnluct  is  be¬ 
ing  marketed  after  eight  years  of  extensive  use  tests  in  a 
\ariety  of  flashing  applications. 

A  black,  thermoplastic  sheet  of  vinylidene  chloride 


copolymer,  Saraloy  400  flashings  are  said  to  be  more 
effective  against  water  penetration  than  any  other  avail¬ 
able  material.  It  requires  no  shop  fabrication,  and  is 
a)>plicable  on  the  job  to  most  any  construction  shape  and 
material,  including  corrugated  roofing  and  siding,  vent 


stacks,  and  masonry  chimneys.  The  elasticity  of  the 
sheet  prevents  breakage  of  joints  or  loss  of  bonding  to 
the  surface  of  the  building  as  the  building  expands  and 
contracts  with  temperature  changes. 

Besides  being  effective  for  the  usual  roof  drain,  venti¬ 
lator  base,  and  cap  and  base  flashing  applications,  the 
product  is  said  to  be  equally  effective  for  expansion 
joints,  fascia  coverings,  and  interior  flashings,  lx»th  in¬ 
dustrial  and  residential. 

The  sheet  will  form  a  seal  around  nails  driven  through 
it.  is  chemically  resistant  to  gas,  oil.  acids  and  alkalies, 
will  not  rust,  is  resistant  to  fire,  and  has  a  paintable  sur¬ 
face.  Also  resistant  to  abrasion  and  tearing,  the  flashing 
is  nevertheless  easy  to  cut  to  size  on  the  job  with  a  shaqi 
knife  or  heavy-duty  scissors.  It  can  l»e  solvent-bondeil 
to  itself  to  form  jiermanent  joints. 

The  elastic  flashing  is  shown  installeil  in  a  shower,  at 
the  home  of  J.  B.  Duke,  Ann  Arbor.  Mich.,  roofing  con¬ 
tractor,  laid  on  top  of  3  inches  of  concrete.  A  2-inch 
layer  of  concrete  was  subsequently  laid  on  top.  Even 
though  the  floor  of  the  shower  area  has  settleil  approxi¬ 
mately  an  inch  during  the  past  six  years,  the  shower 
}>an  is  still  completely  free  from  leakage,  the  comjrany 
states,  due  to  the  flashing's  elasticity,  which  has  kq>t  the 
material  tightly  bonderl  to  the  concrete. 

More  information?  Circle  Item  46,  postcard,  last  page. 


Roof-Mounted  Year-Round  Unit 

Announced  by  Typhoon  Air  Conditioning  Co.,  Div. 
of  Hupp  Corp.  Brooklyn,  N.  \ is  a  roof-mounted  unit 
which  is  a  combination  heating-cooling  system.  Designed 
for  year-round  conditioning  of  single-story  commercial 
or  industrial  structures,  it  consists  of  a  cooling  system, 
a  gas-fired  heating  unit,  air  filters,  blower  and  controls, 
all  enclosed  in  a  heavy  duty  all-weather  casing. 


tnd‘ 


An  air  distribution  plenum  and  diffuser  for  carrying 
conditiomnl  air  to,  and  return  air  from,  the  building 
interior  is  furnished  as  part  of  the  standard  package. 
Designi*d  for  front  duct  connection,  as  illustrated,  the 
unit  may  be  hx-ated  any  where  on  a  roof,  not  ne<-essarily 
directly  over  the  space  it  serves. 

Available  in  5-  and  8-ton  models,  the  unit  has  a  pro- 
jieller-type  fan  and  vertical  air  flow  not  affected  by  wind 
velocity. 

More  information?  Circle  Item  47,  postcard,  last  page. 
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Sidewall  Perimeter  DifFusers 

A  new  line  of  sidewall  perimeter  diffusers,  featuring 
four-way  air  pattern  control,  is  announced  by  Air  Control 
l*r<Klucts.  Inc..  Cooj>ersville.  Mich. 

Fins  on  th«'  No.  2S  sidewall  ( illustrated  I  and  No.  26 
baseboard  perimeter  diffusers  are  factory-set  t«>  provide 
a  perfect  air  pattern  for  typical  sidewall  perimeter  dif¬ 
fuser  locations,  the  company  reports.  In  addition,  verti¬ 


cal  and  horizontal  fins  are  adjustable,  allowing  any  air 
pattern  adjustments  ne«’essary  to  meet  unusual  installa¬ 
tion  re<|uirements. 

f  inished  in  two-tone  beige  baked  enamel,  the  diffusers 
are  <»ffered  in  two  sizes — 10  x  6  and  12  x  6.  According 
to  the  company,  prices  are  comparable  to  standard  side- 
wall  iliffusers  not  offering  the  exclusive  fin  adjustment 
feature. 

More  information?  Circle  Item  48,  postcard,  last  page. 


Spun  Aluminum  Roof  Ventilators 

A  line  t)f  diref-t-drive  aluminum  spun  roof  ventilators 
is  announced  by  Fan  and  Blower  Div..  The  Peerless  Ele<  - 
tric  C<i.,  Warren.  Ohio.  Wheel  diameters  run  from  7*)4 
t<i  15  inches:  and  capacities  range  from  15B-20.50  cfm. 

The  attra«‘tive.  l«)w-contour  roof  ventilator  is  said  to  Ik* 
ideally  suiti*d  for  exhausting  air  from  churches.  s<'h<tols, 
kitchens,  lavatories,  and  other  areas  where  a  low  sil¬ 
houette  is  desired.  Manufactured  completely  of  heavy- 
gage  aluminum,  the  ventilator  combines  a  very  low- 


contour  with  a  large  exhaust  area.  Wlieels  are  all-alumi¬ 
num  with  self-limiting  horsepower.  They  are  dynamically 
balanced,  both  before  and  after  assembly. 

All  standard  units  of  the  ventilator  line  are  directly- 
driven  with  <|uietly  oj>erating,  }>ermanent  split-capacitor- 


tvpe  motors.  The  motor,  wound  for  115  volt.  60  cycle, 
single  phase  current,  is  located  in  a  separate  compart¬ 
ment  and  is  completely  out  of  the  air  stream.  Bearings 
are  permanently  sealed  and  lubricated  for  life.  Operat¬ 
ing  parts  are  suspended  on  rubl)er  mounts.  The  hood 
is  easily  removeyl  for  motor  inspection. 

Ventilator  may  be  furnished  with  a  disconnect  switch, 
special  acid-resisting  paint  and  special  motors.  Auto¬ 
matic  or  motorized,  curb-mounted  shutters  are  also 
available. 

More  information?  Circle  Item  49,  postcard,  last  page. 


Parabolic  Filter  Holds  More 

A  }>arabolic  shaped,  disposable,  hag-type  filter,  desig¬ 
nated  B  T  Pure-Air  Filter,  is  sj>ecifically  engineered  for 
air  conditioning,  heating,  and  ventilating  systems  hy 
Arco  Mfg.  Corp.,  New-  York.  N.  Y. 

In  design  and  material,  the  filter  is  new.  Filtering 
action  is  strongest  where  the  dust  particles  are  finest.  Air¬ 
flow  is  strotigest  where  the  accumulatiim  of  large  dust 
|)articles  is  greatest.  The  least  resistance  to  air  flow-  is 
at  the  hack  of  the  hag.  gradually  increasing  up  the  sides. 


Large  particles  of  dirt  in  an  air  stream  cannot  change 
direction  lK*cause  of  inertia,  so  they  lodge  at  the  hack  of 
the  parabolic  filter  hag.  The  fine,  microscopic  particles 
do  change  direction,  and  are  deposited  cm  the  sides.  But 
the  air  travels  thnmgh  the  sides  of  the  hag  at  an  angle, 
so  it  goes  through  a  much  greater  thickness  of  material, 
increasing  filtering  efficiency,  the  company  explains. 

The  material  of  which  the  fillers  are  made  has  up¬ 
standing  fil>ers  on  its  surface.  This  is  said  to  help  pro¬ 
mote  the  formation  of  a  pervious  filler  cake.  As  the 
filter  cake  builds  up,  the  air  stream  hits  it  at  an  angle, 
breaks  it  off,  and  carries  it  to  the  hack  of  the  hag. 

According  to  the  manufacturer,  the  parabolic  hag  has 
higher  average  efficiency  than  y  iscctus-coated  types  and 
dirt-holding  capacity  is  unusually  great.  Resistance  is  6.10 
inches  w  .g.  at  350  fpm  0.15  inches  w  .g.  at  520  fpm.  Low 
initial  resistance  makes  it  adaptable  to  low  or  high  y  eltK  itv 
systems. 

Installing  the  filter,  which  weighs  only  a  few  ounces,  is 
done  yvithout  supporting  or  loading  devices.  The  mouth 
of  the  filter  has  a  stiff  fiber  frame  which  facilitates  inser¬ 
tion  and  removal.  Filter  fits  most  filter  hanks  with  a 
downstream  cle.arance  of  18  inches. 

More  information?  Circle  Item  50,  postcard,  last  page. 
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Indicating  Temperature  Controller 

Combining  magnetic  amplifier  and  transistor  circui¬ 
try,  a  new  Limitemp  (TM)  indicating  temperature  con¬ 
troller,  available  from  West- 
inghouse  Electric  Corp., 

Pittsburgh.  Pa.,  monitors 
and  controls  temperatures 
within  the  range  of  1(K)  to 
400  deg  F  with  extreme  re¬ 
liability.  The  device  uses 
no  electronic  tubes.  Models 
for  higher  temperature 
ranges  will  be  available  soon. 

Accuracy  for  temperature 
control  is  plus  or  minus  3 
deg  about  the  level  selected; 
accuracy  for  indication  by 
meter  reading  is  plus  or 
minus  6  deg.  An  integral 
indicating  lamp  signals  whenever  the  controller  is  func¬ 
tioning  to  restore  temperature  to  the  level  desired. 

Typical  applications  will  be  to  monitor  temperatures  of 
bearings,  windings  of  large  nu>tors  and  other  electrical 
equipment,  and  materials  in  prcx’ess.  Power  output  of 
the  device  is  5  watts  at  21  volts  d-c,  a  level  suitable  for 
driving  high-power  static  amplifiers.  auxiliar>  relays, 
and  other  industrial  control  equipment. 

More  information?  Circle  Item  51,  postcard,  last  page. 


Electric  Cabinet,  Unit  Heaters 

Series  AE  cabinet  electric  heaters  and  seven  newly  <le- 
signed  electric  unit  heaters  are  announced  hy  llg  Electric 
Ventilating  Co..  Chicago.  Ill. 

Included  in  the  cabinet  line  are  two  blow-through  units 
with  direct-drive  fan  assemblies  and  a  draw-through 
model  with  V-belt-driven  fan  assend)ly.  I  nits  are  avail¬ 
able  for  floor,  ceiling,  wall  or  inverted  mounting,  and  can 
be  non-recessed,  semi-re<'essed  or  concealed  as  desired. 


Cabinet  units  have  nonglowing  finned  strip  elements 
individually  h»)used  in  heavy-gage  galvanized  steel  closers. 
Wiring  is  enclosed  in  flexible  metallic  conduit  through¬ 
out.  A  high-limit  cutout  is  provided  to  j)r<»te<  t  against 
overheating.  For  longer  element  life,  a  fan  switch  ])ro- 
vides  fan  ojieration  until  all  heat  is  dissipated.  All  air  is 


filtered  prior  to  entering  fan  and  heating  elements.  Botli 
|x;rmanent  and  renewable  type  filters  are  available.  Three 
types  of  control  are  available:  manual,  pneumatic,  and 
automatic  electric.  Its  electric  unit  heater  line  is  increased 
in  capacity  from  to  36  kw.  Company  engineers  state 
that  the  new  units  feature  black-heat  t\pe  elements  which 
are  individually  replaceable,  new  safety  design  which 
eliminates  bare  wires  and  terminals  in  the  air  stream,  and 
company’s  totally  enclosed  motor  with  (juiet  tyjx*  fan 
wheel.  Designed  for  office,  store,  and  industrial  use,  units 
are  finished  in  green  enamel  and  c(»ver  a  heating  range  to 
122,832  Btu. 

More  information?  Circle  Item  52,  postcard,  last  page. 


Low  Pressure  Relief  Valve 

No.  38  low  pressure  relief  valve,  announce<l  hv  H.  A. 
Thrush  &  Co.,  Peru,  Ind.,  has  an  ASME  an<l  National 
Board  rating  of  520, (KM)  Btu.  The  'U-inch  inlet  by  •34-inch 
outlet  safety  valve 
o})erates  as  a  depend¬ 
able  water  relief  valve, 
yet  it  ably  relieves 
steam  conditions,  the 
companv  states. 

Working  parts  are 
all  brass.  Silicone  seat 
is  heat  resistant  and 
non-sticking.  Of  high 
capacitv.  valve  is  so 
designed  that  there  is 
positive  shutoff  after 
discharging  and  its 
heat-resistant 
diaphragm  prote<-ts  the 
spring  from  water  cor¬ 
rosion  at  all  times. 

.Safety  features  are  said  not  to  lx*  diminished  even  after 
discharging  water  or  steam  many  times. 

The  valve  is  also  available  in  four  high  |)ressure 
settings  with  ASME  ratings  from  75-l5(>  Ih:  l.040.(MH»  t;> 
l.OlO.fMH)  Btu,  in  which  case  it  is  renamed  the  No.  JJl. 
More  information?  Circle  Item  53,  postcard,  last  page. 


Replacement  Blower  Bearings 

l{e|)lacement  blower  hearings  used  in  fi»rced-air  heal¬ 
ing  and  cooling  units  are  available  in  kits,  complete  with 
installation  and  lubrication  instruction,  frotn  Bandall 
Graphite  Bearings.  Inc.,  Lima.  Ohio. 

For  the  first  time,  the  com|>any  reports,  healing  and 
air  conditioning  repairmen  can  select  and  buy  over  the 
counter  the  j>ro|x*r  replacement  hearing  hy  means  of  a 
sim|)lified  guide  and  a  foolpr(M)f  series  of  diagrams  which 
are  color-keyed  to  the  bearing  s|>e<  ifications  of  leading 
original  jxjuipment  manufacturers.  This  guide  also  sjHx  i- 
fies  which  of  the  kits  are  interchangeable  with  other  lyix^s 
of  hearings.  These  16  lx*arings  are  available  for  standard 
shaft  sizes  from  0_,  to  1-inch  diameter. 

More  information?  Circle  Item  54,  postcard,  last  page. 
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Three  Tempering  Valves 

Three  adjustable  temjjering  valves  are  announced  by 
Watts  Regulator  Co.,  l^aw- 
rence,  Mass.  The  70T.  w  ith 
threaded  connec^tions,  is 
available  in  and  ^4* 
inch  sizes.  The  '"^^dnch 
No.  70,  with  sweat  connec¬ 
tions,  joins  a  previously- 
announced  VsJ-inch  sweat 
connection  model  to  pro¬ 
vide  a  selection  for  almost 
every  requirement. 

The  new  valves  feature 
a  powerful,  sensitive  ther¬ 
mostat,  all  bronze  body, 
and  leak-proof  0-rings.  A 
slotted  seal  cap  doubles 
as  a  handy  screwdriver  for  adjusting  any  of  the  three 
valves. 

More  information?  Circle  Item  55,  postcard,  last  page. 


Evaporative  Condensers 

A  line  of  refrigerant  evaporative  condensers  applicable 
to  ammonia  or  halogen  refrigerants  is  announced  b\ 
Niagara  Blower  Co.,  New  York,  N.  Y. 

The  distinctive  feature  of  the  new  equipment  is  that  the 
components — condensing  coils,  casing  sections,  and 
spray  equipment — are  organized  and  sized  as  a  line  of 
standard  units  that  can  be  assembled  as  machines  to  fit 
close  to  the  actual  capacity  needs  of  an  existing  refrigera¬ 
tion  plant,  or  made  provision  for  plant  expansion  directly 
according  to  the  load  requirements.  As  a  result,  con¬ 
densers  are  available  in  sizes  from  10  to  190  tons  re¬ 
frigeration  capacity  in  increments  of  10  tons  in  each 
(d  the  intermediate  sizes.  From  200  to  350  tons  there 
are  sizes  available  at  each  25-ton  increment,  resulting  in 
much  economy  in  the  installation,  the  company  states. 


air'O'oot 


These  evaporative  condensers  use  the  evaporation  of 
sprays  on  condensing  coils  to  remove  the  heat  of  con¬ 
densation  at  the  rate  of  1000  Btu  per  pound  of  water 
evaporated,  resulting  in  hardly  more  than  nominal  water 
consumption.  Condensers  are  equipped  with  the  com¬ 


pany’s  Duo-pass  precooling  coil  to  remove  the  super¬ 
heat  from  the  hot  gas  l>efore  it  reaches  the  condensing 
coils,  resulting  in  the  avoidance  of  scale.  Between  this 
coil  and  the  condensing  coils  is  the  company’s  Oilout 
separator  to  remove  crank-case  oil  from  the  system  at  the 
most  advantageous  point. 

The  standard  units  are  easily  assembled  and  erected 
in  the  field.  -\11  components  being  detachable  at  any 
time,  maintenance  is  greatly  simplified  and  made  much 
less  expensive  with  the  provision  for  immediate  access 
(by  removing  one  panel  only)  to  all  interior  parts,  for 
complete  inspection. 

More  information?  Circle  Item  56,  postcard,  last  page. 


DifFerential  Pressure  Indicator 

Aircraft  Porous  Media.  Inc..  Glen  Cove,  N.  Y.,  sub¬ 
sidiary  of  Pall  Corporation,  announces  availability  of  the 
Deltadyne,  a  device  which  raises  a  red  button  to  vievs' 
when  the  differential  pressure  in  a  system  exceeds  a  stated 
value.  Unit  is  activated  by  differential  pressures  as  small 
as  5  psi  in  systems  with  internal  pressures  as  high  as 
5900  psi. 


This  1  by  1%  by  2-inch  device,  weighing  0.27  lb  for 
use  in  minus  65  to  plus  275  deg  F  systems  can  be  used 
to  detect  clogging  of  filters,  spray  nozzles,  and  injection 
nozzles.  It  also  will  report  excessive  pressure  drop  in 
any  part  of  a  hydraulic  or  other  fluid  system.  It  can  also 
be  used  in  conjunction  with  an  orifice  or  other  flow 
restrictor  to  detect  insufficient  or  excessive  flow. 

More  information?  Circle  Item  57,  postcard,  last  page. 


Gas-Fired  Water  Heater 

A  new  gas-fired  water  heater,  the  Burkay  668,  has 
l)een  added  by  Permaglas  Div.,  A.  O.  Smith  Corp,,  Kan¬ 
kakee,  Ill.,  to  its  commercial  line.  The  unit,  with  an  in¬ 
put  of  300,000  Btu  per  hr,  rounds  out  the  company’s  line 
of  coil-type  commercial  heaters. 

Water  heater  is  suited  for  use  in  apartment  and  office 
buildings,  laundries,  industrial  plants,  schools,  and  res¬ 
taurants.  In  restaurants  it  may  be  installed  as  a  straight 
recovery  heater,  as  a  booster  heater,  or  as  part  of  an  A.  O. 
Smith-Burkay  Booster  Recovery  or  Shure-Temp  Booster 
Recovery  system.  It  is  also  available  as  a  swimming 
pool  heater  with  self  generating  controls  and  flow  switch. 
More  information?  Circle  Item  58,  postcard,  last  page. 
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Pipe-Fitting  Insulators 

Insul-Sure  molded  Fiberglas  pipe-fitting  insulators  are 
offered  by  Insul-Coustic  Corp.,  Maspeth,  N.  Y.  They  are 
said  to  offer  ease  of  installation;  insulating  efficiency; 
neat  appearance;  immunity  to  rust,  rot,  and  corrosion; 
and  net  cost  savings,  compared  to  conventional  methods. 

Fittings  are  installed  by  placing  its  two  halves  over 
the  pipe  fitting,  and  stapling,  wiring,  or  taping  the  sec¬ 
tions  together. 


Sizes  available  are:  Standard  (1  inch)  thick.  %  to 
o  inches,  screwed  fittings,  2  to  8  inches  welded  fittings; 
Kxtra  (1^  2  inch)  thick,  %  to  8  inches,  screwed  fittings, 
2  to  12  inches,  welded  fittings. 

In  addition  to  ease  of  installation,  fittings  are  re¬ 
movable  and  replaceable,  in  case  repairs  are  needed  on 
the  insulated  line.  Also,  the  uniform  finish  of  these  insu¬ 
lators  is  said  to  make  it  easy  to  cover  them  with  canvas, 
mastic  coatings,  or  paint.  They  are  not  affected  by  mois¬ 
ture,  and  are  suitable  for  operating  temperatures  to  4.S0 
deg  F,  the  company  states. 

More  information?  Circle  Item  59,  postcard,  last  page. 


Air  Purifier  for  Gas  Conditioner 

Availability  of  an  ultraviolet  air  purifying  attach¬ 
ment  for  its  Arkla-Servel  Sun  Valley  residential  gas  air 
conditioners  is  announced  by  Arkla  Air  Conditioning 
Corp.,  Little  Rock.  Ark.  Unique  in  the  residential  air  con¬ 
ditioning  field,  it  has  the  dual  purpose  of  substantially 
reducing  both  bacteria  and  home  odors  present  in  the 
circulating  air  strenrn. 

The  companv  said  the  device  will  be  optional  on  its 
1959  all-year  gas  units.  Consisting  of  two  tubular  ultra- 
\  iolet  lamps  and  related  equipment,  it  also  is  available  in 
kits  for  ready  installation  on  existing  Sun  Valley  systems. 

Extensive  tests  have  shown  the  attachment  will  result 
in  a  bacteria  “kill”  of  about  75%,  it  is  said,  roughly  the 
purity  of  most  outside  air.  At  the  same  time,  it  will  sub¬ 
stantially  remove  odors,  like  those  caused  by  cooking  or 
tobacco  smoke.  Germ  removal  is  accomplished  by  sub¬ 
jecting  the  circulated  air  to  ultraviolet  rays.  Odor  re¬ 
duction  is  achieved  by  simultaneously  producing  ultra- 
\  iolet  rays  of  another  wave  length  which  generate  ozone. 
Hy  a  chemical  reaction,  the  minute,  but  effective,  quan¬ 


tity  of  ozone  produced  literally  “bums  up”  odors. 

This  process  already  has  proven  itself  as  a  highly  effec¬ 
tive  germ  killer,  the  manufacturer  states.  Surveys  have 
shown,  for  example,  that  the  use  of  ultraviolet  radiation 
in  hospital  operating  rooms  has  reduced  |>08t -operative 
infection  by  over  85%.  At  a  school  in  New  York  State,  it 
cut  down  pupil  absences  due  to  illness  by  66%. 

The  purifying  equipment  in  the  air  conditioner  is 
mounted  in  the  blower  section,  where  the  circulated  air 
receives  maximum  ultraviolet  treatment.  Elach  of  the  two 
sterilizing  lamps  consumes  about  15  watts  of  current. 
More  information?  Circle  Item  60,  postcard,  last  page. 


Jacketed  Regulators 

Thermon  jacketed  r^ulators  are  available  from  OPW- 
Jordan,  Cincinnati,  Ohio.  The  sliding  gate  regulators 
with  Thermon  jackets  are  usetl  to  solve  industrial  heat 
transfer  problems  ass<)ciated  with  viscous  or  hard-to- 
handle  fluids. 

Jacketing  surrounds  steam  tracing  lines  and  keeps  fluids 
from  hardening  or  solidifying.  Said  to  be  more  efficient 


than  conventional  tracing  and  less  expensive  than  steam 
jacketing,  they  are  easily  removed  for  access  to  regula¬ 
tor  and  work  equally  well  for  heating  or  cooling  applica¬ 
tions. 

Regulators  are  suitable  for  pressures  to  250  psi  and 
temperatures  to  406  deg  F,  are  available  from  through 
6  inch  sizes. 

More  information?  Circle  Item  61,  postcard,  last  page. 


Compact  Water  Cooler 

Kelvinator  Water  Coolers,  Columbus,  Ohio,  announces 
its  Model  A3P  Bubbelet  water  ciK)ler,  an  addition  to  its 
All  American  Series,  which  occupies  only  one  sq  ft  of 
space  but  produces  ,3  gph  of  drinking  water.  An  attrac¬ 
tive  gray  cabinet  harmonizes  witli  all  furnishings.  The 
manufacturer  suggests  these  units  for  offices,  service  sta¬ 
tions,  and  reception  rooms.  Several  can  l)e  strategically 
located  in  larger  offices  to  reduce  time  spent  walking  to 
and  from  a  single,  larger  water  c(H>ler. 

More  information?  Circle  Item  62,  postcard,  last  page. 
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Steam-Driven  Centrifugal  Chiller 

The  Trane  Co,,  Crosse.  Wis.,  announces  further  ex¬ 
pansion  of  its  CenTraVac  centrifugal  water  chiller  line 
t<)  include  a  steam  driven  machine.  The  new  unit,  called 
the  Turbine  CenTraVac  to  distinguish  it  from  the  elec¬ 
trically-driven  Hermetic  CenTraVac,  is  available  in  ca¬ 
pacities  of  2(H)  t<*  1600  tons  for  comfort  or  process  ap¬ 
plications. 

I  nit  is  a  single-stage  centrifugal  water  chiller  which 
employs  an  integral  shaft  design.  The  compressor  im- 
})eller  is  mounted  on  the  turbine  shaft  and  is  supported  by 
turbine  Iwarings.  The  one-piece  compressor  and  steam 
ilriver  are  factorv  assembled  on  a  common  baseplate. 
This  and  the  two  <>ther  major  components  of  the  unit  are 
match-marked  at  the  factory.  Installation  is  basically  a 
matter  of  rigging  and  can  be  done  by  any  com})etent  me¬ 
chanical  contractor. 

Power  is  supplied  bv  a  multi-stage  turbine  selected 
with  steam  conditions  (tf  125  psi  iidet.  zero  degree  super¬ 
heat.  and  26-inch  vacuum  exhaust  as  standard.  Turbines 
are  available  for  other  steam  conditions,  and  can  be  se- 
Ie<  ted  for  either  condensing  or  non-condensing  operation. 
More  Information?  Circ'e  Item  63,  postcard,  last  page. 


Contour-Cutting  Machine 

An  imprt»ved  contour-cutting  machine,  said  almost 
to  think  for  itself,  is  announced  by  Steffan  Mfg.  Corp.. 
Salem,  Ohio.  According  to  the  manufacturer,  its  use  will 
save  up  to  three-quarters  of  the  time  and  material  for 
joining  pipe  and  fabricated  parts. 

Cutter  is  designed  to  practically  eliminate  the  use  of 
forged  fittings.  Initial  set-up  takes  as  little  as  15  sec. 


Cutting  at  a  rate  of  20  inches  per  min.  a  6-inch  aluminum 
pi|>e  can  be  contoured  in  only  20  seconds,  the  company- 
states. 

Pi[)e  is  clam|MHl  into  a  3-jaw  chuck  and  j>ertinent  in- 
fonnation  fed  into  the  controlling  mechanism.  Pushing  a 
butt«>n  activates  the  action  and  the  most  complex  con¬ 
tour  is  automaticallv  cut  without  the  use  of  templates, 
layouts  or  patterns. 

.Sections  rtMjuiring  straight,  mitered  or  contt>ured  ends 
are  quickly  prepareil  with  proper  lievels  for  welding.  The 
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cutting  head  is  equipped  with  an  oxyacetylene  torch  for 
cutting  carbon  steel  or  a  Linde  Heliarc  for  cutting  alumi¬ 
num,  stainless  steel,  copper,  cast  iron,  magnesium,  and 
high-alloy  steels. 

Optional  equipment  widens  the  range  of  uses.  A  com¬ 
panion  piece,  operating  on  the  same  principles,  is  avail¬ 
able  for  cutting  holes,  circles  and  elipses.  Various  models 
of  the  cutter  allow  the  operator  to  handle  pipe  from  2  to 
24  inches  in  diameter. 

More  information?  Circle  Item  64,  postcard,  last  page. 


Gas  Heaters  for  High-Ceiling  Jobs 

Heating  in  buildings  with  high  ceilings  or  obstruc¬ 
tions  can  lie  successfully  accomplished  with  the  Dow  nflow 
direct-fired  gas  heater,  states  its  producer.  Reznor  Mfg. 
Co..  Mercer,  Pa.  Examples  include  airplane  hangars,  field 
houses,  warehouses  and  various  manufacturing  plants. 
Equipment  is  designed  to  be  installerl  up  to  40  ft  above 
floor  level. 


The  direct-fired  units  are  available  in  bmr  basic  sizes 
from  3(M).(HH)  to  6(K).0(K)  Btuh.  I  nits  can  Ik*  installed  in 
multiples  to  provide  greater  caj>acities.  Heater  consists 
of  duct  furnaces  with  automatic  controls,  a  large  pro- 
j>eller-t\ |>e  fan  assembly,  and  screenerl.  lK*ll-mouthed 
intake  boots.  Standard  specifications  include  aluminized 
steel  heat  exchangers  and  on-off  gas  valves  with  115-  or 
23()-volt  controls.  Louvers  may  l)e  adjusted  to  provide 
air  distribution  to  specific  areas  or  for  sp<it  concentration. 

Stainless  steel  heat  exchangers  and  electric  ignition 
are  optional.  Also  available  is  a  four-way  diffuser  for 
hemispherical  distribution  over  a  wide  area.  For  milder 
weather  conditions,  gas  modulation  from  a  60' »  to  1(H)% 
range  can  l>e  provided. 

More  information?  Circle  Item  65,  postcard,  last  page. 


New  Drafting  Film 

Tru-Trace  is  a  new  drafting  film  announcerl  bv  J.  H. 
Weil  Co.,  Philadelphia.  Pa.  Based  on  DuPont  Company’s 
Mylar  Polyester  film,  it  is  transparent  and  flexible.  Ac¬ 
cording  to  the  manufacturer,  neither  the  Mylar  film  or 
the  drafting  surface  applied  to  the  base  film  have  any 
plasticizer  which  can  leave  the  sheet  and  thus  embrittle 
the  sheet  with  age.  Film  is  available  in  four  thicknesses. 
More  information?  Circle  Item  66,  postcard,  last  page. 
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Chemical  Feed  Pump 

A  positive  displacement  chemical  feed  pump  for  water 
purification  and  treatment  is  developed  by  The  F.  E. 
Myers  Bro.  Co.,  Ashland,  Ohio.  It  automatically  uses 
undiluted  liquid  bleach  to  make  water  safe  for  consump¬ 
tion.  and  can  also  be  used  as  a  polyphosphate  feeder  for 
combat ing  excess  iron  in  water,  the  company  states. 


According  to  the  manufacturer,  the  pump,  once  regu¬ 
lated,  is  extremely  accurate  in  maintaining  the  proportion 
of  chemical  solution  to  the  water  flow.  Strokes  jwr 
minute  are  directK  pro|)ortionai  to  gallons  per  minute 
of  water  treated.  I  p  to  .'COOO  gph  can  he  treated.  Brass, 
monel,  or  stainless  ccmstruction  throughout. 

More  information?  Circle  Item  67,  postcard,  last  page. 


Small,  Lightweight  Pump 

A  dire<t  connected  centrifugal  pump,  designed  spe¬ 
cifically  for  small  cooling  lower  and  chilled  water  appli¬ 
cations.  has  been  introduced  bv  The  Triangle  Mfg.  Co.. 
Detroit.  Mich.  The  pump,  trade-named  Cool-Flo,  is  dis¬ 
tributed  exclusivelv  by  Thermalair  Engineering  Co., 
Detroit.  Mich.  It  is  of  non-ferrous  construction  and  is 
providetl  with  a  high  (|uality  mechanical  seal,  the  com¬ 
pany  states. 

Available  w  ith  V4  or  ^  ;;-hj).  34.5()-rpm,  110-  or  220- 
vt)!t.  ()0-cycTe.  1-phase  General  Electric  motor,  with  rub- 
ber-immnted  base  and  built-in  thermal  protection,  pump 


has  a  P,4-inch  FPT  suction  connection  and  1-inch  FPT 
discharge  connection.  The  ’  ;>,-hp  pump  capacity  varies 
from  40  gpm  of  water  at  22  ft  head  to  2V->  gpm  at  a  34 
ft  head.  The  direct  connected  impeller  eliminates  bearings 


in  the  pump  so  that  the  entire  assembly  is  only  slightly 
larger  than  the  motor  itself.  The  company  claims  that  its 
pump  is  the  smallest,  lighlest-weight  low-cost  pump  of 
its  capacity  available. 

A  %-inch  pipe  plug  in  the  cover  plate  |)ermits  drain¬ 
ing  and  air  purging.  The  pump  can  l)e  rotated  to  any 
discharge  position  by  loosening  latch-bolts  on  the  motor 
and  the  all-brass  construction  features  a  ntm-clogging 
ty|)e  one-piece  brass  impeller  mounted  directly  on  the 
imrtor  shaft.  The  motor  shaft  is  enclosed  in  the  wheel 
hub  and  protected  by  the  shaft  seal. 

More  information?  Circle  Item  68,  postcard,  last  page. 

Heater  Has  Aluminum  Tank 

Ele<-tric  water  heaters  of  aluminum,  marketed  under 
the  National  Alumidure 
label,  are  being  manu¬ 
factured  by  National 
Steel  Construction  Co., 

Seattle.  Wash.  The  tanks 
are  constructed  of  alu¬ 
minum  alloy  having  an 
ultimate  tensile  strength 
of  not  less  than  40,()(K) 
psi  and  the  corrosion  re¬ 
sistance  of  alloy  7072 
material.  Tanks  are  test¬ 
ed  to  3(M)  psi  hy  drostatic 
pressure  and  guaranteed 
to  127.,3  psi  working 
pressure. 

Immersion  type  ther¬ 
mostats  and  healing  ele¬ 
ments  are  removable 
without  draining  the  tank.  I’ach  tank  is  e<juipped  with  a 
magnesium  anode.  Tank  insulation  is  2'  •_>  inches  thick, 
over  which  is  installed  a  steel  jacket  finished  with  high- 
grade  baked  enamel.  The  National  Alumidure  line,  fab¬ 
ricated  from  Kaiser  Aluminum,  includes  round  nuKlels 
with  capacities  of  40,  52.  ()(),  H2  and  l(K)  gal.  In  addition, 
table  top  models  of  40  and  52  gal  capacity  are  in 
production. 

More  information?  Circle  Item  69,  postcard,  last  page. 


Extends  Packaged  Fire  Tube  Line 

Extension  of  its  C-B  package<l  fire  tube  boiler  line  to 
include  units  of  400,  500,  and  6(K)  h|)  is  announced  by 
Cleaver-Brooks  Co.,  Milwaukee,  Wis.  They  are  said  io 
l>e  designed  especially  for  heating  and  prcMcssing  steam 
or  hot  water  for  larger  commercial,  industrial,  arnl  in¬ 
stitutional  applications,  such  as  s<'h«M»ls.  hospitals,  hotels, 
office  buildings,  factories,  and  shopping  centers. 

The  line  now  ranges  from  15  to  f)(M)  hp  with  13  sizes 
and  00  mmlels.  Units  are  available  for  high  or  low  })res- 
sure  steam  and  can  In*  firtnl  with  oil.  gas.  or  ciunbination 
oil-gas.  Each  unit  is  fully  factory  tested  prior  to  shi|)- 
ment.  while  each  boiler  is  started,  adjusted,  and  the  o{H*ra- 
tor  instructed  in  the  field  by  highly  trained  company 
servicemen. 

More  information?  Circle  Item  70,  postcard,  last  page. 
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Versatile  Pillow  Block  Line 

A  new  line  of  pillow  blocks,  accoinmodating  all  series 
of  spherical  roller  bearings,  is  said  by  the  manufacturer, 
Miether  Machine  Works.  Odessa.  Tex.,  to  offer  new 
versatility  for  heavy  industrial  use.  Through  interchange¬ 
able  end  caps,  twenty  basic  housings  in  this  line  will  ac¬ 
commodate  94  separate  hearings.  Some  housings  take  as 
many  as  eight  different  In-aring  sizes  and  up  to  1 1  sepa¬ 
rate  shaft  diameters. 


To  install  a  different  hearing  size,  it  is  necessary  only 
to  fit  new  end  caps  on  the  housing.  End  caps  and  hous¬ 
ings  are  jig  drilled  for  perfect  interchangeability.  Ac¬ 
cording  to  the  manufacturer,  this  feature  makes  the 
pillow  blocks  more  adaptable  to  a  change-over  or  new 
installation. 

For  further  versatility,  housings  are  center-grooved 
for  universal  center  lubrication  (W-20  and  W-33  specifi¬ 
cations),  and  end  caps  have  a  second  connection  for  side 
lubrication.  Either  labyrinth  closures  or  oil  seals  are 
available  on  most  caps. 

More  information?  Circle  Item  71,  postcard,  last  page. 


Gravity  Roof  Ventilators 

Sleek-Line  continuous  gravity  roof  ventilators  for  large 
volume  exhaust  from  buildings  where  large  furnaces  or 
other  heat  or  fume  creating  equipment  are  used  in  pro¬ 
duction  processes  are  announced  by  E.  Van  Noorden  Co., 
Boston,  Mass. 

With  throat  sizes  from  36  to  %  inches,  these  ventila¬ 
tors  are  capable  of  exhausting  up  to  12.000  cfm  for  each 


10  ft  of  length.  They  are  designed  to  operate  regardless 
of  wind  direction  and  are  engineered  to  withstand  hurri- 
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cane,  wind,  and  snow  load.  Suitable  for  any  type  roof, 
their  styling  is  said  to  be  appropriate  for  all  types  of 
industrial  buildings. 

Ventilators  are  available  in  a  choice  of  aluminum, 
galvanized  iron,  or  protected  metal  skin,  with  jvainted 
steel,  hot  dipped  galvanized  or  aluminum  braces.  Special 
coatings  are  also  available.  Positive  exhaust  control  is 
provided  by  standard  chain-  or  motor-operated  butterfly 
dampers,  and  in  addition  fusible  link  and  manually  oper¬ 
ated  pivoted  dampers  may  be  specified. 

More  information?  Circle  Item  72,  postcard,  last  page. 


Pressure  Reducing  Valve 

A  steam  pressure  reducing  valve  employing  an  entirely 
new  concept,  mechanical  pilot  operation,  has  l>een  de¬ 
veloped  by  Leslie  Co..  Lynd- 
hurst,  N.  J. 

The  valve  design  employs  a 
mechanical  pilot  device  which 
is  entirely  out  of  the  path  of 
steam  and  therefore  eliminates 
troublesome  dirt  catching  and 
close  fitting  parts.  It  has  been 
thoroughly  field  tested  for 
continuous,  intermittent  and 
standby  services.  Test  of  the 
valve  performance  compared 
with  other  types  of  steam  pres¬ 
sure  reducing  valves  show  a 
flat  capacity-r^ulation  charac¬ 
teristic  indicating  close  con¬ 
trol  throughout  the  operating  ranges  of  the  valve,  the 
company  reports. 

More  information?  Circle  Item  73,  postcard,  last  page. 


Enters  Air-Cooled  Field 

New  air-cooled  condensers  with  nominal  capacities 
from  l.S  to  1(X>  tons  (nine  models)  are  being  marketed 
by  The  Marley  Co.,  Kansas  City,  Mo.,  under  its  trade- 
name,  DriCooler.  In  designing  the  DriCooler,  the  com¬ 
pany  extends  its  engineering  experience,  research,  and 
development  in  industrial  air-cooled  heat  exchangers  to 
the  air  conditioning  and  refrigeration  field.  As  a  result, 
the  condensers  are  said  to  embody  many  desirable  fea¬ 
tures  and  advantages,  including  ease  and  flexibility  of 
installation,  durability,  and  all-season  full  performance. 

Condensers  are  horizontal  units  with  vertical  blow- 
through  air  flow  from  a  single  industrial-tyjie  fan.  This 
design  eliminates  fan  wind-loading  by  adverse  air  cur¬ 
rents  and  minimizes  recirculation.  Air  turning  vanes  and 
supplementary  hoods  are  never  required,  assuring  unob¬ 
structed  air  flow  and  minimizing  plan  area  requirements. 

All  units  have  angularly  mounted  modular  condenser 
c<nl  sections  forming  a  plenum  chamber  that  equalizes 
air  pressure  over  all  areas  of  the  coil  sections,  eliminating 
fringe  areas  of  reduced  heat  transfer. 

More  information?  Circle  Item  74,  postcard,  last  page. 

(Continued  on  page  114) 
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BRASS  &  COPPER  CO. 

WATERBURY  20.  CONN. 

Subsidiary  of  K^nnecott  Copp»r  Corpormtion 


Job-site  prefabrication  of  20' 
headers  of  Chase  Copper  Tube. 


Prompt  Delivery  on  the  job  site 
meets  tight  production  schedules. 


THE  NATION'S  HEADQUARTERS  FOR  ALUMINUM  •  AtASS  •  RRONZI  •  COPPER  •  STAINLESS  STEEL 
Atlanta  Baltimore  Boston  Charlotte  Chicafo  Cincinnati  Cleveland  Dallas  Denver  Detroit  Grand  Rapids  Houston  Indianapolis  Kansas  City,  Mo.  Los  Angeles 
Milwaukee  Minneapolis  Newark  New  Orleans  New  York  (Masoeth,  L.l.)  Philadelphia  Pittsburgh  Providence  Rochester  St.  Louis  San  Francisco  Seattle  Waterbury 
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AIR  DIFFUSERS 
with 

DIFFUSING  VANES 


Each  AGITAIR  square 
and  rectangular  air 
difFuser  is  custom 
designed  to  meet  your 
requirements  of  air  flow 
and  interior  treatment. 

These  AGITAIR 
diffusers  have  built-in 
diffusing  vanes, 
scientifically  arranged 
in  unlimited  louver 
patterns  to  provide 
certified  100%  draftless 
air  distribution  from 
any  ceiling  or 
wall  location. 

AGITAIR  Catalog  R-107 
shows  you  how  to 
select  the  proper  size 
and  pattern  for  your 
job  conditions. 

Write  for  your  copy 
today. 


AIR  DEVICES  INC. 

I8S  MADISON  AVE.,  N.  V.  U.  N.  Y. 
air  diffusers  •  filters  •  exhausters 


News  of  Equipment  and  Materials 

(Continued  from  page  112) 

New  Valve  Line  Announced 


Its  Full-Flo  valve  line,  consisting  of  twelve  new  itatterns 


of  stop,  st»>p  and  waste, 
angle  stops,  boiler  drains, 
and  sill  ccK'ks  for  iron 
pipe  and  copfter  tubing,  is 
announced  by  Hammond 
Valve  Corporation.  Ham¬ 
mond,  Ind. 

Illustrated,  left  to  right, 
top  line,  are  the  No.  445 
stop  valve  and  the  No.  466 
angle  stop.  At  bottom  of 
photo,  left  to  right,  are  the 
No.  710  boiler  drain  and 
the  No.  1026  sill  cock. 

Valve  line  will  feature 
full  flow  throughout  with 
full  port  openings,  a  quick 
opening  and  closing  fea¬ 
ture.  and  back  seating  un¬ 
der  pressure  to  allow  repac 
will  be  available  in  and 


•king  when  fully  open.'  Valve 
%  inch  sizes. 


More  information?  Circle  Item  75,  postcard,  last  page. 


Cooler  Has  One-Piece  Stainless  Top 

An  improved  version  of  a  high-efficiency  electric  water 
cooler  that  provides  large  cooler  capacity  in  one  sq  ft 
of  floor  space  is  introduced  by 
Cordley  &  Hayes.  New  York. 

N.  Y.  This  latest  Model  H-5S 
cooler  has  an  lfl.8  one-piece 
stainless  steel,  splash  -  proof 
drinking  top.  The  top  has  an 
easy-to-remove  grid  for  clean¬ 
ing  the  drain  pipe  and  an  elec- 
trolytically  polished  finish  that 
resists  spotting. 

Designed  especially  for  small 
offices,  stores  and  industries,  the 
unit  comes  in  a  compact  steel 
cabinet  12  inches  square  by  3H 
inches  high,  and  is  finished  in 
either  neutral  gray  or  gleaming 
white  baked  enamel.  It  de¬ 
livers  enough  perfectly  cooled 
water  to  serve  thirty-five  per¬ 
sons  per  hour.  An  accessible  thermostat  with  10  deg 
F  range  provides  for  controlling  the  drinking  water  to 
the  temperature  desired. 

Refrigeration  system  is  hermetically  sealed  for  life 
and  never  needs  oiling.  It  is  covered  by  the  company’s 
5-year  guarantee.  Installation  is  made  simple  and  eco¬ 
nomical  by  a  drain  tube  furnished  as  standard  equip¬ 
ment.  Power  supply  is  50  or  60  cycles  at  115  volts  with 
a  plug-in  transformer  adaptable  to  230  volts  available. 

More  Information?  Circle  Item  76,  postcard,  last  page. 

(Continued  on  page  116) 
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COMPLETE  LINE  OF  SARCO  HEATING  SPECIALTIES 


SARCOFIN  FINNED-TUBE 
AND  BASEBOARD  RADIATION 


SARCOTHERM  WEATHER  COMPENSATED  CONTROL  SYSTEMS 


Strainers 


Float  Thermostatic 
Steam  Traps 


Radiator 

Valves 


Radiator 

Traps 


Thermodynamic 
Steam  Traps 


Temperature 

Regulators 


Balancing 

Fittings 


heating  specialties  — 

and  get  undivided  responsibility  for  performance 

Use  this  one  completely 
reliable  source  for 

Complete  weather  compen- 
sated  control  systems  .  .  . 
heating  specialties  .  .  . 
pumps  .  .  .  radiator  traps 
^HPlBP|||[flP|k  ...  all  five  types  of  steam 

traps.  Write  for  detailed  ffl||||||||^ 

catalog  information. 


Modulating  Controls  for 
hot  water  and  radiant  heating 


Modulating  Controls 
for  steam  heating 


Reset  Controls  for 
hot  water  and  radiant  heating 


635  Madison  Avenue,  New  York  22,  N.  Y. 


IMPROVED  30  MODEL,  1,000  THRU 

D-H  CENTRAL 


30,000  CFM,  H>  AND  V- SERIES 


ARE  MODULAR  CONSTRUCTED 


HAVE  INSIDE  MOTOR  MOUNTING 


News  of  Equipment  and  Materials 


(Continued  from  page  114) 

Sixteen  Roof  Ventilators  Announced 

A  line  of  sixteen  propeller  roof  ventilators  designated 
Type  UB  and  featuring  high-speed,  high-air  capacity  for 
up-blast  exhaust  ventilation  in  industrial  applications,  is 
announced  by  Ilg  Electric  Ventilating  Co.,  Chicago,  III. 
Capacities  range  from  3790  to  33,400  cfm. 


Each  unit  mounts  directly  over  the  roof  opening  for 
exhaust  from  duct  or  open  area.  It  has  a  totally  encloserl. 
permanently  lubricated,  ball-bearing  motor;  butterfly 
damper,  and  steel  propeller  of  airfoil  design.  Propeller 
blades  can  be  individualK-  replaced.  The  sturdily  con¬ 
structed  steel  housing  and  weather-tight  welded  steel 
frame  have  aluminum  finish  over  rust-resisting  primer. 
More  information?  Circle  item  77.  postcard,  last  page. 


THE  BEST  OF  PROVED-BEST 
FEATURES  'N  SOME  NEW  ONES, 
TOO:  SEaiONALIZED  CONSTRUaiON. 
FULL  ACCESS  TO  ALL  EXPOSED  AREAS. 
FRAME,  STRUaURAL  STEEL  ANGLES, 
WELDED  FOR  RIGIDITY.  FAN  SEaiON 
MAY  BE  FIELD-ROTATED.  FANS, 
FORWARD  CURVE,  DIDW,  CAST  IRON 
CENTER  HUB.  EXTRA  DEEP  COIL 
SECTION  CAN  ACCOMMODATE 
10-ROW  COILS.  DRAIN  CONNEaiONS 
BOTH  ENDS.  INSULATED  DRAIN  PAN 
INDEPENDENT  OF  UNIT.  SELF¬ 
ALIGNING,  LIFETIME  LUBRICATED 
BEARINGS.  HIGH,  LOW  VELOCITY 
FILTERS.  SEND  FOR  TIME-SAVER  “FAN 
PERFORMANCE  CURVES? 


•-httHSOH 


'rauer 

OlViaiON  V  M«TION*l.  U.  ■.  MAOIATOn  coda. 

3301  MEDFORD  STREET 
LOS  ANGELES  63,  CALIFORNIA 
CABLE:  CLICONI  LOS  ANGELES 


Piston  Valves 

Piston  valves  are  manufactured  by  Kinwell  Corp., 
Johnstown,  Pa.  They  have  machined  cylinders  made  of 
Schedule  40  pipe  in  which  pistons  with  standard  0-rings 
move  across  the  ports  to  make  the  seal.  These  valves 
are  both  automatic  and  hand  operated,  as  illustrated. 


Commercial  valves  are  made  of  steel,  brass,  stainless, 
Hasteloy,  and  other  metals,  in  sizes  from  one  to  48  inches 
dia,  either  straight  or  angle,  with  screwed  or  flanged  ends. 
Double  units  are  also  manufactured.  When  one  valve  of 
a  double  unit  is  opened,  as  to  a  process  tank,  another  port 
opens  for  return  from  the  same  tank. 

More  information?  Circle  Item  78,  postcard,  last  page. 

(Continued  on  page  118) 
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Six  Petro  package  units  replaced  three  big  boilers  in  the  Masonic  Temple,  Dayton,  Ohio.  Consulting  Engineer— Schweiger,  Heady  and 


Associates,  Dayton;  Heating  Contractor— Reiniger  Plumbing  &  Heating  Co.,  Dayton;  Petro  Distributor— Southmayd-Rankin  Co.,  Dayton. 


Advantages  of  Petro  small  package  firing 


Avoids  wasteful  use  of  boiler  capacity 

Outdoor  thermostats  put  additional 
boilers  "on  the  line”  one  at  a  time 
— or  take  them  oflF — according  to 
weather  changes.  These  Petro  units 
not  only  save  fuel,  but  (quoting  Mr. 
William  C.  Simpson,  Executive 
Manager  of  the  Masonic  Temple 
Association  of  Dayton).  ”We  do 
not  have  the  extremes  in  building 
temperatures  which  were  formerly 
experienced.” 


Fuel  automatically  selected  by  weather 

Petro  firing  units  automatically 
switch  from  gas  to  oil  when  out¬ 
door  temperature  falls  to  20  de¬ 
grees.  This  relieves  the  gas  lines  of 
an  extra  load  during  periods  of 
peak  demand,  and  a  lower  gas  rate 
is  frequently  given  by  the  utility  in 
such  cases.  Gas  firing  is  automat¬ 
ically  resumed  as  temperature  rises. 
With  full  automatic  control  only 
minimum  supervision  is  necessary. 


No  stack  needed 

Petro  forced  draft  firing  units  elimi¬ 
nate  high  stacks.  In  fact,  the  only 
flue  connection  necessary  is  to  a 
simple  vent  for  the  spent  products 
of  combustion. 

DEPENDABLE  Petro  firing 

Petro  engineering  stresses  simple, 
non-temperamental  design  and 
rugged  construction.  These  qual¬ 
ities,  consistent  for  over  half  a 
century,  have  made  Petro  famous 
for  thorough  dependability. 


Mail  this  coupon  for  more  information 


Moken  of  quality  haating  and  powar  mquipmant  tinea  7903 
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PETRO 

3326  West  l04Mi  Street,  Cleveland  II,  Ohio 
(In  Canada:  80  Ward  Street,  Toronto,  Ontario) 

Please  send  me  literature  and  specifications  on  the  money-saving 
Petro  Package  Unit. 


Name  ... 
Company 
Address 
City  . . 
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GRACIOUS 
LIVING  CALLS  FOR 


THERMAL 

When  the  Plaza  Hotel  in  Houston  planned 
to  modernize  its  air  conditioning  system.  Ther¬ 
mal  multi-zone  units  were  chosen  to  assure  the 
year-around  comfort  of  the  Hotel's  transient  and 
permanent  guests. 


1 


The  Thermal  line  of  quality  equipment  is 
famous  for  long  life  and  efficient  operation— 
which  means  it  can  be  specified  with  confidence 
to  deliver  years  of  satisfaction.  Thermal  Engi¬ 
neering  equipment  includes  central  plant  air 
conditioners  multi-zone  air  conditioners,  cooling 
and  heating  coils,  sprayed  coil  units,  heating 
and  ventilating  units  and  air  cooled  condensers. 


Detailed  catalog  available. 


H.  E.  mm. 

Baxt«r  CiilsL€o. 
MaMMMIRf  Co. 
MaMRM  f|llpnient  Co. 


Consulting  Engineers 
General  Contractors 
Meet).  Contr. 
Thermal  Sales  Rep. 


Agents  in  principal  cities. 


1  Quality  Products  Since  1945  | 

f  THERMAL  ENGINEER 

1  NG  >L 

V  CORPORATION 

J 

2605  W  DALLAS  •  P  O  BOX 

HOUSTON  19,  TEXAS 

1  3254 

(Continued  from  page  116) 

Fountain  Unit  Fluorinates  Water 

A  drinking  water  fountain  attachment  is  now  avail¬ 
able  which  provides  correctly  lluorinated  drinking  water 
for  individual  fountains  in  areas  where  general  water 
supplies  are  non-fluorinated. 

Designated  Haws  Model  FL-1  Fluoride  unit,  it  is  manu¬ 
factured  hy  Haws  Drinking  Faucet  Co.,  Berkeley,  Calif., 
and  may  he  installed  on  any  fountain  or  faucet  outlet. 


Dual  faucet  units  are  also  available:  one  faucet  delivers 
lluorinated  water  and  the  other  untreated  water;  either 
may  be  taken  at  the  option  of  the  user. 

The  unit  consists  of  a  compact  fluoride-source  tank 
and  prop<irtioning  filter,  inconspicuously  mounted  be¬ 
neath  or  behind  the  fountain  on  the  water  supply  line. 
Supply  water  is  partially  diverted  through  the  source  tank 
(containing  the  mineral  fluorspar),  and  when  the  water 
“{)ercolates”  through  this  mineral,  it  is  re-admitted  to 
the  general  supply  lines  in  proper  proportions. 

Fluoride  concentration  may  l)e  adjusted  to  the  opti¬ 
mums  established  h\  public  health  authorities  and  the 
.American  Dental  Association;  hut  even  without  adjust¬ 
ment.  no  dangerous  concentration  of  fluoride  can  result 
in  this  system.  The  unit  is  designed  to  provide  younger 
persons  in  particular  with  lluorinated  water,  in  areas 
where  ct>st  or  political  considerations  have  prohibited 
the  fluorination  of  general  water  supplies. 

More  information?  Circle  Item  79,  postcard,  last  page. 


D-C  Generators  Available 

Kato  Engineering  Co..  Mankato,  Minn.,  has  extended 
its  line  of  d-c  generators  to  include  50  different  outputs, 
in  sizes  ranging  from  500  to  10.000  watts.  Both  shunt- 
and  compound-wound  units  are  available  throughout  the 
range  of  sizes,  enabling  the  generators  to  be  used  for  a 
wide  range  of  applications,  including  battery  charging, 
testing,  and  operation  of  d-c  appliances.  These  machines 
are  also  used  to  provide  the  current  for  cathodic  protec¬ 
tion  of  undergr»)und  pipes. 

More  information?  Circle  Item  80,  postcard,  last  page. 

(Continued  on  page  120) 
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For  extra  ciuiet  operation 


WAGNER 
10  HP 
RESILIENT 
MOUNTED 
MOTORS 


are  vibration  free><sleeve  or  ball  bearing 


Today,  many  motors  are  installed  in  areas  where 
noise  must  be  held  to  a  minimum  —  in  hospitals, 
churches,  schools,  office  buildings,  restaurants  and 
similar  locations  where  quiet  is  essential  or  desirable. 

Such  installations  have  created  a  need  for  larger 
polyphase  motors  that  are  exceptionally  quiet  and 
vibration-free.  Wagner  has  filled  this  need  by  expand¬ 
ing  its  line  of  polyphase  resilient  mounted  motors  to 
include  standard  ratings  through  10  hp. 

If  you  have  an  application  that  calls  for  a  smooth 
running  motor,  cushioned  by  resilient  mountings,  it 


will  pay  you  to  specify  these  Wagner  Motors — a  com¬ 
plete  range  of  ratings  from  1  through  10  hp. 

Constant  research  and  development  have  kept 
Wagner  up  front  in  electric  motor  design  for  more 
than  65  years — made  the  name  Wagner  one  you  can 
trust  in  choosing  electric  motor  drives. 

Your  nearby  Wagner  Sales  Engineer  can  help  you 
select  the  right  motor  to  meet  your  requirements. 
There  are  Wagner  branch  offices  in  32  principal  cities. 

£Lec5?ric  Corporation 

6463  PLYMOUTH  AVENUE.  ST.  LOUIS  14.  MISSOURI 


WH'-.Q  i: 


MIVI  Ot  BAU  UAUNO.  TImm  motors  oro 
furiMstiod  w«rt)  cpii«t  runninfp  stooi-bockod  babbitt 
Rno^  tioovo  boorings  that  hovo  high  load  cor- 
ryiag  copocity.  Boil  booringt  con  bo  suppliod 
odion  slo^rod. 

NEOPRENf  CUSHIONING  RING.  Annular  mount¬ 
ings,  of  noopreno  bonded  to  steel  rings,  cushion 
the  motor  in  its  cradle  base  to  absorb  the  small 
amount  of  vibration  that  remains  in  the  most 
carefully  balanced  motor. 

C»UNG,  SIDEWAU  OR  HORIZONTAL  MOUNT¬ 
ING.  You  can  mount  these  motors  on  walls  or 
ceiliitgs  by  rotating  the  cradle  base  90*  or  180*. 

The  motor  is  designed  to  remain  completely  drip-  ^ 

proof  in  ony  horiiontol  position. 

News  of  Equipment  and  Materials 


(Continued  from  page  118) 

Wat^r  Lubricates  Pump 

A  new  circulator,  called  Perfecta,  is  introduced  by 
Taco  Heaters  Incorporated,  Cranston,  R.  I.  The  manu¬ 
facturer  claims  it  will  do  the  same  work  with  less  than 
half  the  horsepower  of  conventional  circulators  because 
the  power  required  to  overcome  friction  of  seals  and  loss 


of  power  in  a  drive  coupling  has  been  eleminated. 

Unit  has  no  seals  or  packing,  no  drive  coupling,  re¬ 
quires  no  lubrication,  starting  switch,  or  overload  pro¬ 
tector.  It  has  a  one-piece,  cast,  closed  type,  impeller. 
Since  it  is  lubricated  by  the  system  W'ater,  no  oiling  or 
greasing  is  ever  required,  the  company  states. 

Pump  is  available  with  interchangeable  %-,  1-,  1V4* 
and  IV^-irrch  flanges. 

More  information?  Circle  Item  81,  postcard,  last  page. 


Adjustable-Pattern  Air  DifFuser 

A  versatile,  compact,  adjustable-pattern  air  diffuser  is 
introducetl  by  Grant  Air  Products.  Verona,  N.  J.  De¬ 
signed  especially  to  serve  the  small  air  conditioning  in¬ 
stallation,  a  single  dif¬ 
fuser  is  adaptable  for 
l-way,  3-way  (see  illus¬ 
tration),  or  2-way  air 
distribution  as  dic¬ 
tated  by  tbe  most  eco¬ 
nomical  duct  layout  or 
other  job  conditions. 

“Natural”  appear¬ 
ance  and  uniform  pres¬ 
sure  drop  for  easy- 
balancing  is  obtained 
regardless  of  the  air 
pattern  selected.  The 
diffuser  is  available  with  or  without  dampers,  and  is 
readily  adaptable  to  positive  vapor  sealing  during  winter 
shutdown  without  disturbing  the  damper  settings. 

Presently  available  in  the  popular  8  x  8-inch  size,  the 
companion  6  x  6-inch  size  is  contemplated  for  the  near 
future. 

More  information?  Circle  Item  82,  postcard,  last  page. 

(Continued  on  page  124) 
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The  following  pages  bring  you  some  of  the  latest 
developments  in  automatic  controls  from  Honeywell. 
They  widen  your  choice  of  products,  give  you  more  to 
work  with. 

For  complete  information  on  these  new  control  prod¬ 
ucts  and  systems,  call  your  nearest  Honeywell  sales 
office.  Honeywell  provides  112  sales  offices  throughout 
the  country.  Each  is  staffed  with  control  specialists  to 
assist  you  in  writing  specifications  and  preparing  control 
layouts. 
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NOWI  FLUTTER-JET  WASHING 
Another  first  for  Honeywell’s 
ELECTRONIC  AIR  CLEANER 


Actual  unretouched  strobeliKht  photograph  taken  at  l/?,000  second. 

Never  before  such  a  quick,  efficient  way  to  wash  cleaner,  with  a  fluttering,  sweeping  action  that  flushes 
electronic  air  cleaners!  Honeywell’s  new  flutter  jet  away  accumulated  dirt  quickly— cleans  every  part 
washer  literally  blasts  water  throughout  the  air  thoroughly.  The  new  flutter  jet  nozzle  never  clogs. 


Honeywell’s  Electronic  Air  cleaner 

Removes  95%  of  all  airborne  dirt 


You  can  now  select  from  three  types 
of  cells:  (1)  Hi  Velocity— for  99- 
lOfK/c  dirt  removal  or  where  space 
is  limited.  (2)  Standard — for  normal 
conditions,  provides  high  efficiency 
dirt  removal  and  high  dirt  capacity. 
(3)  Hi  Load  for  handling  high  dirt 
concentration. 

With  these  3  different  cell  capaci¬ 
ties,  you  can  have  complete  freedom 
in  designing  your  plenums.  Just 
select  the  cell  type  and  number  of 
cells  that  will  give  you  the  air  clean¬ 
ing  capacity  you  need  in  the  plenum 
space  available.  No  longer  is  it  nec¬ 


essary  to  design  your  plenum  to  fit 
the  air  cleaner. 


Remove  Odors,  Too 

For  the  ultimate  in  air  cleaning, 
team  up  Honeywell’s  Electronic  Air 
Cleaner  with  the  Activated  Char¬ 
coal  Filter— for  removal  of  all  odors 
and  gases,  too.  Only  Honeywell  of¬ 
fers  this  exclusive  combination. 

For  more  information  about 
Honeywell  air  cleaning,  call  your 
nearest  Honeywell  office.  Or  write: 
Minneapolis-Honeywell,  Depart¬ 
ment  HV-5-68,  Minneapolis  8,  Minn. 


Honeywell’s  Klectronic 
Air  Cleaner 


Honeywell 

[Ml  woOki 


Honeywell’s  Activated 
Charcoal  Filter 


Now  I  Quality  Honeywell  Electronic 


For  multi-zone 
air  conditioning— 

THE  HONEYWELL 
CONTROL  MASTER’^ 


The  Honeywell  Control  Master  brings  the  ad¬ 
vantages  of  central  air  conditioning  control  to 
small,  multi-zone  buildings.  Three-module 
construction  makes  it  easy  to  custom  design 
units  to  fit  the  specific  requirements  of  your 
clients. 

Lower  module  contains  combination  tem¬ 
perature  check  button  and  adjustment  knob 
for  each  zone.  When  check  button  for  any  zone 
is  pushed,  its  temperature  is  indicated  on  the 
big,  easy-to-read  dial.  Temperature  is  corrected 
by  turning  the  adjustment  knob. 

Center  module  is  selector  switch  module, 
custom  built  according  to  the  needs  of  the 
system.  May  contain  a  main  jjower  switch, 
heating-cooling  switch,  day-night  switch,  pilot 
light  for  filter  replacement  indication,  fan 
switch,  pressure  gauge  .  .  .  whatever  is  needed 
or  wanted  for  your  application.  ‘Trademark 


Top  module  gives  system  plan  and  step-by- 
step  instructions,  so  that  whoever  is  put  in 
charge  can  quickly  learn  the  operation. 

Honeywell  Control  Masters  are  available 
for  any  multiple-zone  application  up  to  seven. 


For  single-zone  air  conditioning— 

THE  HONEYWELL  AIR  CONDITIONING  SELECTO 


Designed  expressly  for  single-zone  air  con¬ 
ditioning  systems,  the  Honeywell  Air  Con¬ 
ditioning  Selector  provides  temperature, 
ventilation  and  fan  control  in  one  convenient 
location.  Operating  in  conjunction  with  a 
standard  Honeywell  electronic  control 
system,  it  maintains  the  precise  conditions 
selected. 

The  attractive  selet*tor  plate  is  made  of 
anodized  aluminum.  It’s  easy  to  keep  clean, 
never  corrodes.  Fits  four  standard  electrical 
switch  boxes,  easy  to  install  and  maintain. 


Controls  for  Smaller  Buildings 


For  the  thermostat  on  the 
wall— a  complete  line  of 
Honeywell  Electronic 
Rounds 


Honeywell  now  offers  a  complete  line  of  electronic 
thermostats  with  world  famous  round  styling.  Each 
of  the  following  is  available  with  a  new  rugged, 
stainless  steel  cover: 

•  With  a  thermometer  and  with  temperature  set¬ 
ting  adjustment  at  the  thermostat. 

•  With  thermometer  and  with  remote  temperature 
setting. 

•  With  thermometer,  remote  temjierature  setting, 
plus  element  for  remote  temperature  reading. 

Every  model  is  fast,  accurate,  dependable,  and  is 
available  with  a  tam{>er-proof  guard. 


Electronic  motors  for  any  heating-cooiing  need 


FLEXIBLE.  For  use  with  any  combination  of  space 
thermostat,  discharge  thermostat  or  return- 
air  thermostat. 

RAPID  RESPONSE.  Changes  at  any  thermostat  are 
sensed  immediately,  interpreted  by  amplifier  for 
fast,  corrective  action. 

SIMPLE  ADJUSTMENT.  Authority,  capacity  balance, 
throttling  range  and  calibration  adjustments  are 
made  simply  and  accurately  at  the  motor. 


All  motors  in  this  new  Honeywell  line  have  built-in 
electronic  relays  and  are  designed  for  operation  of 
valves,  dampers,  unit-ventilators  and  step  control¬ 
lers.  They  feature  summer-winter  compensation, 
with  spring  closing  available  as  protection  against 
current  interruption. 

COMPACT.  These  motors  provide  in  one  small  pack¬ 
age,  a  powerful  capacitator  type  motor  with  oil- 
immersed  gear  train,  integral  sensitive  relay  ampli¬ 
fier  and  principal  bridge  components. 


Electronic  Motor  for  Damper, 
Unit  Ventilator,  Step  Controller. 


Electronic  Motor  for  Damper 
application,  spring  return. 


Electronic  Motor  for  Valve 
applications,  spring  return. 
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INSULATING 

FIRE 

...  is  made  to  do  THE  job! 

Gem  clay  forming  has  perfected  its 
INSULATING  FIRE  BRICK  bodies  to  withstand  tem¬ 
peratures  as  shown  in  the  above  illustration. 

Tests  made  by  MELLON  INSTITUTE,  Pittsburgh  13, 
Pennsylvania,  show  excellent  thermal  properties  in 
all  phases. 

Write  today  for  the  MELLON  INSTITUTE  Test  results 
and  get  the  facts  on  GEM's  high  quality  standards 
before  considering  your  next  purchase. 


GEM  CLAY  FORMING,  INC 


GEMCO  BOND 


Gemco  bonding  material  is  a 
high  quality  refractory  bonding 
cement  developed  to  insure  max¬ 
imum  strength. 


COMBUSTION 

CHAMBERS 


GEM  Combushon  Chambers 
are  engineered  to  your  spe¬ 
cific  needs  for  high  or  low- 
pressure  burners.  Send  us 
your  prints  for  quotation. 


SEND  FOR  THIS  BOOKLET  NOW. 

Thu  illuitratad  booklat  thowa  tha  range  o(  GEM 
CLAY'a  high  quality 
lairaclory  items  and 
\ “  •  • '  ' shapes  .  .  . 


BOX  500  •  SEBRING,  OHIO 


(Continued  from  pa^e  120) 

Horizontal  Automatic  Air  Filter 

American  Air  Filter  Co.,  Inc.,  Louisville,  Ky.,  an- 
ntiunces  the  T)pe  H  Roll-O-Vlalic  automatic  renewable- 
media  air  filter.  The  horizontal  design  is  suited  for 
application  on  new  or  existing  multi-zone  air  condi¬ 
tioning  units,  heating  and  ventilating  units,  industrial 


heaters,  or  other  types  of  air  conditioning  units.  Unit 
also  answers  the  need  for  horizontally  designed  filters 
in  ventilating  systems  where  limited  headroom  is  a  factor. 

Operation  is  completely  automatic.  The  new  unit  re¬ 
quires  an  absolute  minimum  of  maintenance,  and  filter 
resistance  is  constant,  according  to  the  manufacturer. 
More  information?  Circle  Item  83,  postcard,  last  page. 


Easily-Cut  Duct  Connector 

Griploc  is  a  new  flexible  <luct  connector  announcetl  by 
l)uro-I)yne  Corp..  Farmingdale,  N.  Y.,  said  to  greatly  re¬ 
duce  shop  fabrication  time  and  to  improve  the  overall 
ap})earance  of  the  completed  conne<-tor. 


This  method  of  fastening  fabric  to  metal  consists  of  a 
continuous  series  of  fingers  which  grip  the  fabric  by 
means  of  a  double  lock.  Several  advantages  over  jirevi- 
ous  flexible  connectors  are  offererl:  The  lock  dispenses 
from  the  carton  absolutely  flat;  it  is  easier  than  ever  to 
cut  with  ordinary  snips;  and  it  forms  on  the  brake 
without  tearing  the  fabric. 

The  product  is  available  in  three  models:  Junior,  Econ- 
0-Fab,  and  Metal-Fab.  Infonnation  and  sanqiles  are 
available. 

More  information?  Circle  Item  84,  postcard,  last  page. 

(Continued  on  paf^e  126) 
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THE  BIG  ONES  COME  TO 


MAY'S  DEPARTMENT  STORE  .  .  .  JAMAICA,  N.  Y. 

Lt*o  V.  Bt-rnfr  .  Architect,  .  Brooklyn,  N.  Y. 

Rutherford  L.  Stinard  ....  ConsultinK  Ennineer,  .  New  York,  N.  Y. 
Adams  EngineerinK  Co.,  Inc.  Heating  Contractors,  .  New  York,  N.  Y. 


OUTSTANDING  NEW 
DEPARTMENT  STORE 
HEATS  WITH 
BURMHAM  PACKAGED 
SCOTCH-TYPE  STEEL  BOILERS 


This  newest  branch  of  the  May’s  Department  Storeys,  filling 
an  entire  square  block,  will  be  heated  with  two  Burnham 
Packaged  Scotch-Type  Steel  Boilers  of  the  model  illustrated. 
Each  is  equipped  with  a  gas  burner  having  a  certified  rating 
of  261  boiler  horsepower.  This  combustion  unit  was  per¬ 
fectly  matched  to  the  boiler  after  e.xhaustive  comparati\e 
testing  by  Burnham. 

The  ideal  combination  of  boiler  and  burner  is  an  important 
feature  you  get  with  all  Burnham  Steel  Boiler  Packages, 
whether  for  heavy  oil,  light  oil,  gas  or  oil/gas  combination. 
Burnham  Scotch-Type  Packages  are  supplied  in  capacities 
from  2,930  to  39,370  sq.  ft.  net  E.D.R.  steam  and  from 
703,000  Btuh  to  9,450,000  Btuh.  New  net  S.B.I.  ratings: 
Standard  Scotch-Type  have  up  to  2,500  sq.  ft.  of  heating 
surfac'e.  In  addition,  we  can  supply  Scotch-Type  steel  boilers 
with  up  to  4,000  sq.  ft.  of  heating  surface  when  specified. 
For  full  information,  mail  the  coupon  today. 

Stock  boilers  in  both  "Scotch-Type"  and  the  space-saving 
"Compact-Type"  are  available  for  prompt  shipment. 


Steel  Boiler  Department 

Irvington,  New  York 

Sales  Representatives  throughout  the  U.S.A. 


MM/AMT  HtAneS 


MEMBER 


Burnham  Corporation  ACH-59 

Steel  Boiler  Department 
Irvington,  New  York 

Please  send  me,  without  obligation,  full  ratings  and  dota  on: 

Scotch-Type  Boilers  Q  Boiler-Burner  Pockoges  Q  Compact  Boilers  Q 
Nome . 


Address 


News  of  Equipment  and  Materials 


(Continued  from  page  124) 


Plastic-Lined  Fittings 

A  line  of  Plastisol  (PVC)  lined  pipe  fittings  in  malle¬ 
able  iron  or  aluminum  is  announc^  by  Victaulic  Com 
pany  of  America,  Elizabeth,  N.  J.  They  are  supplied 
with  grooved  ends  for 
quick-jointing  pipe  with 
the  company’s  mechani-  ^ 

cal  couplings. 

Available  are  elbows, 
tees  reducing  tees,  caps 
and  adapter  nipples  from 

ameters,  all  designed  for  ^  ^  ' 

full  flow  radii. 

The  Plastisol  lining  is 


spendable 
le  Pull  of  a 
MAGNET! 


A  tl—v»,  roiMd 
•nd  lowered  with* 
hi  o  neii*inaanelic 
tobe,  attract*  or 
releate*  an  Alnico 
magnet  attached 
to  o  mercury 
•witch,  baiically, 
thi*  i*  Mognetral. 


essentially 
ber  applied  by  dipping. 

While  specially  designed 
for  use  with  Plastisol- 
lined  pipe,  the  fittings 
may  also  be  used  with 

standard  weight  pipe  with  uncoated  interiors  or  with  lin¬ 
ings  of  rubber,  plastic  or  cement.  They  are  equally  suited 
for  use  with  lined  or  unlined  light-weight  steel  or  alumi¬ 
num  pipe  and  tubing. 

Fittings  are  suited  for  handling  slurries  and  abrasive 
solids  in  suspension  at  pressures  up  to  1,000  psi.  They 
are  also  resistant  to  numerous  acids,  alkalies,  salts,  plat¬ 
ing  solutions  and  organic  and  miscellaneous  reagents. 
The  Plastisol  lined  system  is  a  rigid  system,  as  compared 
with  certain  flexible  plastic  piping  systems,  which  reduces 
the  number  of  hangers  required. 

More  information?  Circle  Item  85,  postcard,  last  page. 


NAGNETML 


The  Staplest,  Most  Versatile 
LIQUID  LEVEL  CONTROL 
Ever  Devised! 


Low-Priced  Btu  Meter 


Announced  by  American  Meter  Co.,  Garland.  Tex., 
is  a  low-priced  mechanical  Btu  meter  which  accounts  for 
refrigeration  or  heating  fur¬ 
nished  by  central  air  condi¬ 
tioning  systems  using  chilled 

or  hot  water.  Model  200  Btu  : 

meter  multiplies  temperature  ' 

change  of  the  water  by  the 

flow',  and  two  counters  r^s-  * 

ter  the  heat  transferred  and 


Linked  to  liquid  level  by  infallible 
magnetic  force,  Magnetrol  is  free 
from  the  limitations  inherent  in 
mechanical  or  electrical  controls. 
With  the  actuating  magnet  rated  at 
98%  of  initial  strength  after  30  years, 
Magnetrol  has  infinite  operating  life, 
with  practically  no  maintenance  at 
all.  There  are  no  wearing  parts  to 
get  out  of  order. 

What's  more,  Magnetrol's  simple 
operating  principle  permits  easy, 
economical  modification  of  standard 
uniu  to  meet  any  pressure,  temper¬ 
ature  or  corrosion  requirements. 
That’s  why  there’s  practically  no 
limit  to  Magnetrol’s  use.  It’s  also 
why  "specials"  are  likely  to  be  sund- 
ard  with  us.  Magnetrol  units  control 
level  changes  from  .002  5-in.  to  1 50-ft. 
—with  tingle  or  multi-stage  switching. 


the  water  flow' _ 

of  differential  temperature 
provided. 

The  meter  may  be  located 

up  to  ten  feet  away  from  the  BHHHHBHHP 
flow  measuring  element,  in 
a  position  convenient  for 

reading  and  checking.  Any  w'ater  volume  above  0.25 
gpm  can  be  metered. 

More  information?  Circle  Item  86,  postcard,  last  page. 

(Continued  on  page  128) 
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LENNOX  OG  s 

COMBINATION 

BURNER 

HAS  “PUSH  BUTTON” 
CHANGEOVER 

Operates  equally  well 
with  either  gas  or  oil 

Here  is  a  completely  new  type  of  power 
burner  obtainable  as  a  straight  gas  burner, 
a  straight  oil  burner,  or  a  combination 
burner  for  either  gas  or  oil.  For  the  com¬ 
bination  burner,  gas  and  oil  are  introduced 
at  twt)  separate  points  in  the  same  firing 
assemblv.  Fo  change  from  one  fuel  to  the 
other,  vou  simply  throw  a  switch  and 
*  it  is  unnecessary  to  make  any  further 
adjustments. 

The  outstanding  performance  and  common 
sense  construction  of  these \burners  is  typi¬ 
cal  ot  the  “()('i”  Series  heater.  For  the  com¬ 
plete  story  clip  and  mail  the  attached  cou¬ 
pon  today. 


I  \ 


'  Typical  Sequence  of  Combination  Burner  Operation 


1  Thermostat  calls  for  heat. 

2  Combustion  air  and  induced  draft 
blower  starts  and  runs  for  25 
seconds  providing  a  pre-purge 
period. 

3  Pilot  is  spark  ignited  and  must 
be  proven  within  five  seconds  by 
lead  sulfide  scanner. 

4  When  pilot  is  proven,  the  main 
gas  or  oil  valve  opens. 

5  There  is  now  a  10-second  trial 


for  ignition  period  which  is  also 
monitored  by  the  scanner.  Pilot 
flame  is  then  extinguished. 

6  If  ignition  fails,  main  burner  shuts 
down  immediately. 

7  Main  flame  is  continuously  moni¬ 
tored. 

8  When  the  thermostat  is  satisfied, 
main  valve  shuts  off.  Combustion 
and  induced  draft  blower  con¬ 
tinues  to  run  for  30  seconds  pro¬ 
viding  a  post-purge  period. 


\ 


LENNOX  “Task-Matched”  Equipment 


to  condition  and  control  air  for  industry 


64,000  to  2,000,000  Btuh  Units 

LENNOX  Industries  Inc. 


Des  Moines,  Iowa  •  Marshalltown,  Iowa  •  Columbus,  Ohio 
Syracuse,  N.  Y.  •  Fort  Worth,  Texos  •  Salt  lake  City,  Utoh 
Decatur.  Go.  •  los  Angeles.  Calif.  •  Toronto  •  Calgary 


LENNOX  INDUSTRIES  INC. 

Industrial  Division,  Dept.  AC-5 
Box  1 294,  Des  Moines  5,  Iowa 

Please  send  me — without  obligation — complete  specifications 
and  engineering  data  on  Lennox  Industrial  heaters. 

Name 

Company 

Address  City  . 

Title  . 
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medal  "54" 


According  to  medical  authorities,  workers 
in  hot,  oppressive  plant  areas  are  subject 
to  “heat  fatigue,’*  which  causes  involun* 
tary  work  slow-downs,  mental  depression, 
and,  in  some  cases,  actoal  illness.  This 
means  lowered  production,  loss  of  work¬ 
days,  and  costly  employe  “tumover.” 

Aerovent  “Mancooler”  Fans  in  strategic 
locations  increase  worker  efficiency  and 
comfort.  This  obviously  results  in  greater 

f traduction  ...  a  very  profitable  return 
ram  a  reasonable  investment! 

Available  with  2,  4  or  6  blades,  in  di¬ 
ameters  from  24"  to  48",  and  capacities 
to  40,000  CFM,  there’s  an  Aerovent  “Man- 
cooler"  for  every  industrial  application: 
cooling,  ventilating,  product  drying  and 
processing,  or  exhausting  of  heat  or  nunes. 

ITrite  for  frto  Bulletin  2S0 


medal 


model 

"39" 


Haovy-gauga  waldaci  staal  canstruclion,  with  staal 
front  and  raor  guards  for  maximum  safaty.  (Rubbar- 
tirad  whaalt  for  Modal  39  at  slight  axtra  cost.) 


Rated  in  accordance  with  Standard  Test 
Code  and  U.S.D.C.  Comm.  Std. CS178-SI. 


Aerovent 


iki 


FAN  CO.  INC. 


Ash  and  Brandt  Sts 


(Continued  from  page  126) 

Burner  for  Scotch  Marine  Boilers 

Development  of  Turbo-Flame,  a  burner  for  Scotch 
marine  boilers  where  there  is  a  known  or  possible  back 
pressure  or  positive  furnace  pressure,  is  announced  by 
The  Mettler  Co.,  Inc.,  Rockford,  Ill.,  a  division  of  Eclipse 
Fuel  Engineering  Company. 

Five  standard  models  range  from  one  to  5  million  Btu. 
Burner  capacity  is  actually  determined  by  back  pressure 
developed  in  the  furnace,  the  company  explains.  For  ex¬ 


ample,  Model  TF-1  will  burn  one  million  Btu  against 
a  back  pressure  of  5  inches  of  water,  but  has  a  maximum 
capacity  of  1.8  million  Btu  with  a  negative  pressure,  or 
draft,  of  0.1  inches  of  water. 

According  to  the  manufacturer,  such  problems  as  pul¬ 
sation  and  high-combustion  chamber  loading  are  virtually 
eliminated;  correct  carbon  dioxide  levels  and  stack  tem¬ 
peratures  below  those  previously  attainable  are  main¬ 
tained. 

Straight  gas,  straight  oil,  or  gas-oil  combination  burn¬ 
ers  are  available  in  all  five  basic  models.  Gas  dual-fuel 
burners  are  also  available. 

More  information?  Circle  Item  87,  postcard,  last  page. 


Compact  Induced-Draft  Towers 

A  line  of  packaged  induced-draft  cooling  towers  for 
use  with  commercial  or  industrial  air  conditioning  sys¬ 
tems,  as  well  as  in  plants  where  process  water  is  required, 
is  announced  by  Mason  Products,  Inc.,  Woburn,  Mass. 
Designated  Series  3200  Hydra-Glide,  the  line  is  developed 
especially  to  provide  more  cooling  capacity  in  less  space. 
Model  3208,  for  instance,  which  has  a  7.5-ton  capacity  at 
78  deg  F  wet  bulb  is  just  30  inches  wide,  45  inches  long, 
and  54  inches  high. 

The  towers,  which  range  in  capacity  from  5  to  60 
tons,  are  available  in  all-steel  construction  with  a  plas¬ 
tic  base  coating  or  stainless  steel.  All  have  heart-grade 
redwood  filling,  stainless  steel  fan  shaft,  and  Venturi- 
tjq)e  fan  throat.  Assembly  with  slip-fit  type  joints  makes 
possible  disassembly  of  the  towers  at  the  installation  site 
for  movement  through  extremely  cramped  spaces. 

More  information?  Circle  Item  88,  postcard,  last  page. 

( Continued  on  page  130) 
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For  the  finest,  nothing  but  the  finest 
design,  engineering,  construction  and 
equipment. 

What’s  aboard  the  TRITON,  the 
nation’s  fifth  nuclear  powered 
submarine  in  the  way  of  instru¬ 
ments  to  indicate  and  record 
temperature,  pressure  and 
humidity? 

Weksler...just  as  it’s  Weksler  on  the 
Nautilus,  Seawolf,  Skate  and  Skipjack. 
We’re  proud  of  the  distinction  and  of 
our  contribution  to  the  nation’s  defense, 
and  just  as  proud  of  our  instruments 
for  earning  for  us  this  honor. 

Write  today  for  condensed  bulletin  of 
Weksler  instruments. 


Photograph  Courtesy  of 
Electric  Boat  Company 
Div.  General  Dynamics  Corp, 


For  every  steam  or  water  heating 
application  up  to  1,800,000  B.LU.  output. 

Whether  the  plans  on  your  boards  are  for  a  factory, 
apartment  house,  swimming  pool  or  a  modest  radiant  heat 
home,  a  detailed  check  on  specifications  will  point  to  one 
of  the  many  Bryan  models  covering  low  or  high  pressure 
steam,  hot  water  boilers,  or  indirect  water  heaters. 

The  Bryan  is  a  heavy  duty,  durable  boiler  made  to  de¬ 
liver  a  lot  of  B.T.U's  in  a  short  period  of  time.  Specially 
engineered  for  gas  or  oil  heating,  its  high  efficiency  is  com¬ 
plemented  by  years  of  trouble  free  service.  Requires 
minimum  floor  space. 


I 


WEKSLER  INSTRUMENTS  CORP. 

FREEPORT,  L.  I.,  NEW  YORK 

INDICATING  AND  RECORDING  INSTRUMENTS 
EOR  TEMPERATURE  PRESSURE  AND  HUMIDITY 


Bryan  is  the  originator  of  the  famous 
Bryan  copper  tubes.  They  are  used  in 
both  direct  and  indirect  heating  units 
for  fast  action  and  elimination  of 
scale  deposits. 

Bryan  Gas  Fired  Boilers  are  designed  and  built  to  the  require¬ 
ments  of  the  A.S.M.E.  code  and  are  also  approved  by  the  American 
Gas  Association  (A.G.A.) 


Send  For  Tochoical  Information 


2100  Chili  Piko 


I  BRYAN  STEAM  CORPORATION  •  Peru,  Indiana 
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Collects  Twelve  Dust  Samples 

A  process  sequential  sampler,  designed  to  cut  the  work 
required  in  taking  dust  samples  from  smoke  stacks  and 
process  vents,  is  available  from  Gelman  Instrument  Co., 
Chelsea,  Mich.  Twelve  dust  samples  are  automatically 
collected  in  sequence  on  2-inch  filter  disks.  The  pro¬ 
gram  of  sample  collection  is  easily  set  by  the  operator. 
Air  may  be  sampled  at  a  rate  of  2  to  4  cfm,  depending 
on  the  accessory  vacuum  pump  used. 


at/ia  gtte 


THiRMOSTAT  CK 


trap.  Trouble  it  immodiololy  located  because  radiation  becomes 
cold  —  no  waste  of  steam  —  no  searching.  Thermostats  and 
seats  easily  replaced. 

2.  It  compensates  for  pressure  changes  —  operates  satisfac¬ 
torily  even  if  pressures  vary. 

3.  It  cannot  be  damaged  by  excessive  steam  pressures  or  by 
freezing. 


CONDSMATION  MID 

xyAowM  jam 


More  information?  Circle  Item  90,  postcard,  last  page. 

( Continued  on  page  132) 
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STERLCO  THERMOSTATIC 
RADIATOR  TRAPS 

Keep  radiators  clear  of  condensate 
without  wasting  steam.  Sturdy 
bronze  bodies  and  covers — replace¬ 
able  seats.  Angle,  Straightway, 
Corner  or  Vertical  styles. 


Install  the  69B  in  the  most  convenient  way 


STEAM  HEATING  Is  MODERN, 
EFFICIENT  and  DEPENDABLE. 

SterIco  fraOcKts  Dlslrlbated  through 
LEADING  HEATING  and  PLUMEING  WHOLESALERS 


Sampler  is  used  in  air  pollution,  health  physics,  in¬ 
dustrial  hygiene-safety,  and  process  efficiency  studies. 
The  usefulness  of  the  sampling  unit  is  extended  in  com¬ 
munities  which  require  that  regular  samples  be  taken  of 
process  effluents.  Unit  is  available  optionally  with  a 
heated  chamber  surrounding  the  filter-holders.  This  pre¬ 
vents  moisture  condensation  when  seunpling  saturated 
streams. 

Filter  used  with  the  process  sampler  may  be  glass 
fiber,  cellulose,  porous  plastic  membrane,  or  asbestos, 
depending  on  the  sampling  problem. 

More  information?  Circle  Item  89,  postcard,  last  page. 


A  line  of  steel-bodied  silent  check  valves  is  announced 
by  Combination  Pump  Valve  Co.,  Philadelphia,  Pa. 
These  spring-actuated  valves  close  automatically  and 
silently  as  soon  as  fluid  flow  ceases.  The  stainless  steel 
valve  disc  is  center  guided  above  and  below,  thus  assur¬ 
ing  a  balanced  lift,  which  greatly  reduces  wear  and  per¬ 
mits  rapid,  positive  seating,  the  company  states. 

Said  to  be  easily  installed  in  any  position,  valves  pro¬ 
vide  a  large  flow  area,  in  excess  of  pipe  diameter,  which 
reduces  fluid  velocity  across  the  seat  face  and  minimizes 
head  loss.  The  stainless  steel  spring  closes  the  valve  at 
the  instant  forward  flow  stops,  eliminating  rev'erse  flow 
with  accompanying  shock  or  slam. 

Valves  are  available  in  two  types  in  sizes  from  2-12 
inches  dia  for  pressure  ratings  of  from  150-2500  psi,  and 
are  said  to  be  satisfactory  for  all  temperature  ranges,  in¬ 
cluding  high  temperature  water  heating  systems. 


Steel  Check  Valves 


STERLCO  FLOAT  and  THERMOSTATIC  TRAPS 


Ideal  for  inslallalion  and  rehabilitation 
of  unit  heaters.  Dependable,  compact, 
large  capacity,  easy  servicing  and  rugged 
construction  makes  Sterlco  F  A  T's  out¬ 
standing  performers  on  unit  heaters  and 
other  steam  heating  equipment. 


NEW  FROM  A-J! 


No.  200  SERIES 
CEILING  DIFFUSERS 

with  18  different  deflection  patterns! 

Have  a  special  air  distribution  problem?  Solve  it 
quickly,  easily,  economically  with  an  A-J  No.  200  Series 
Ceiling  Diffuser. 

Extruded  aluminum  curved  blades  provide  maximum 
air  control  with  minimum  resistance.  Face  bars  are 
llA''  wide  on  centers.  You  can  have  your  choice 
of  multiple  valves  (No.  230)  or  opposed  blade  dampers 
(No.  240).  Available  in  either  sturdy  steel  or  extruded 
aluminum  frames.  Platinum  enamel  is  standard  finish. 

Write  for  FREE  copy  of  our  catalog. 

A-J  MaRufacturing  Co. 


D«pt.  V-5 


3601  East  10  StrMt 


Kansas  City  27.  Missouri 


A-J  200  BF 


Goes  Further.... 
Seals  Better.. 


For  your  convuniuncu: 
availabln  in  handy 
I'lb.  brush  top  cans. 


CR^ 


“John  Crane”  *  Plastic  Lead  Seal  is  the  most  economi¬ 
cal  all-purpose  sealing  compound  for  pipe  joints,  studs 
and  gaskets— ftecouse you  use  less  to  get  a  better  seal.  PLS 
seals  for  the  life  of  the  connection,  yet  never  hardens, 
allowing  joints  to  be  easily  broken  after  years  of  service. 

PLS  prevents  galling  ...  is  insoluble  in  water,  gas, 
steam,  many  chemicals,  refrigerants  and  petroleum 
products.  Use  it  for  all  services  .  .  .  low  or  high  pres¬ 
sure  applications  up  to  6000  psi.  .  .  .  temperatures  to 
500°F.  Carries  the  Underwriters’  seal  of  approval. 
Prove  to  yoursmif  that  it  tokos  lots  PLS  to  givo  a  porfoet 
tool.  Sond  for  a  gonorout  froo  sampto.  Crono  Packing 
Company,  6431  Oakton  St.,  Morton  Grovo,  III.  (Chicago 
Suburb  I  Canada:  Crane  Packing  Co.  Ltd.,  Hamilton,  Ont. 


Can  You  Check  Your  Furnace? 

"FAST  AND  ACCURATE  CO,  READINGS  IN  20  SEC." 

Continuous  readings  during  adjustments  is  the  orUy 
way  to  find  the  setting  for  maximum  efficiency.  With 
Thermco’s  portable  gas  analyzer  you  can  see  these 
changes.  Save  Fuel  Dollars  on  large  and  small  furnaces. 


HERMCO 

PORTABLE  FLUE 
GAS  ANALYZER 

Sand  Today:  For  information  on  all 
types  of  Thermco’s  portable  flue 
gas  analyzers.  No  obligation. 


I  HERMCO 

_  CORPORATION 


Highway  U.S.  #20 
lA  PORTE.  INDIANA 
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CONTRO^ 

HYDROSTATIC 

"ST 


CONTROLS 

PRESSURE 

WITH 

PRESSURE 


STOPS 


PIPING 


KNOCK 


Hydrn-Trol't  Praituriiad  Dciigci  using  Pnau* 
motic  and  Hydraulic  Prottur*  to  control  Hy> 
drostcitic  Protsuro  .  .  .  providos  a  moro 
•Hoctivo  and  officiont  way  to  control  Hydro¬ 
static  Shock  and  olimincito  water  hammor 
in  any  hot  or  cold  wator  piping  system. 

PRESSURIZED  DESIGN 


NITtOOfN  HliSSUtIZCD 
COMTIiSSION  CHAMMt 

wwiltf 

w«t*«  Im»*  %m 

that  fwll 
<«^citv  *t 

f* 

HVMAUIIC  HUID 

STAINIISS  STIIl 
AfllOWS 


IN  UNI  OfSiCN 
Acti«fi 

Hittvntly 

f«  c*nfr»l  ik^cli 

ACMMprvf 


Built  to  withstand  and  control 
the  extreme  pressures  of  Hy¬ 
drostatic  Shock,  the  bellows  ore 
pneumatically  and  hydraulic¬ 
ally  controlled  and  cushioned 
against  metal  to  metal  contact, 
shock,  stress,  or  strain  .  .  . 
ever  causing  metal  fatigue  and 
bellows  failure. 


SAIANCIO  SlllOWS 
C««i»trtfct«d  t«  intwr* 
Mcll 

^ondifif  •v»nly  ond 
•^volly  |»r«vtd*fif 
•mifm  diB^Uc^HMitt  lor 
dUsi^ofint  bKocIi  prvs- 
Bor««  if**#  pooomotic 
cosKton 


HVMAUIIC  PftfSSUlf 
C*i««rol«  bollows  oliyn- 
mmnt  ond  coftAfons  ImI> 
I•W|  controctfon  to 
cofilpol  tAoch  wov* 


Using  no  rubber  or  synthetic  compressables, 
Hydro-Trol's  all  stainless  steel  internal  con¬ 
struction  is  unaffected  by  temperatures  and 
time.  Factory  sealed,  and  permanently  pros- 
suriied,  Hydro-Trol  more  efficiently  and  ef¬ 
fectively  controls  Hydrostatic  Shock  and  may 
be  counted  upon  to  lost  the  "life  of  the 
Piping  System." 


SIX  SIZES 

Meets  the  requirements 
of  every  hot  or  cold 
water  distribution 
system. 


COMPACT  IN  SIZE 
Installs  in  small  pipe 
chase  spaces. 


LIGHTER  IN  WEIGHT 
Requires  no  supporting 
devices. 


SIMPLIFIED  SIZING 
Hydro-Trol  mokes  siz¬ 
ing  simple  and  easy. 


SMITH 


M¥CTC0 


fH/M8nSf 


FOR  FURTHER 
INFORMATION 
WRITE  FOR  YOUR 
COPY  OF  SHOCK 
CONTOl  BY 
HYDRO-TROl 


News  of  Equipment  and  Materials 


( Continued  from  page  130) 

Burns  NOe  5,  Combination  Fuel 

Announcement  of  cast  iron  boiler-burner  units  that 
use  either  No.  5  oil  or  combination  gas  Emd  light  oil  in 
a  capacity  range  of  3,395  to  12,260  sq  ft  of  steam  is  made 
by  Weil-McLain  Co.,  MichigEm  City,  Ind.  They  are  the 
first  such  units,  the  company  states. 


Units  are  furnished  with  Eiir  atomizing  pressure  type 
burners,  completely  int^rated  with  the  most  up-to-date 
electronic  controls  and  factory  engineered  combustion 
chamber  design. 

The  oil  heating  units,  while  primarily  designed  to  burn 
low-cost  No.  5  oil,  will  efiiciently  handle  all  grades  of 
lighter  oils,  it  is  said.  The  combination  gas-light  oil  units 
can  bum  either  gas  or  No.  2  fuel  oil. 

More  information?  Circle  Item  91,  postcard,  last  page. 


Self-Seating  Faucet 

A  faucet  announced  by  Kel-Win  Mfg.  Co.,  Richmond, 
Va.,  is  based  on  a  new  principle.  Unlike  spring-loaded 
faucets  that  snap  shut  when  released,  this  one  remains 
open  at  any  desired  water  flow,  leaving  both  hands  free. 
But,  the  final  closing  is  automatic. 

According  to  the  manufacturer,  the  faucet  has  been 
used  and  tested  in  government  installations  since  1955, 
but  the  company  is  now  setting  up  a  nation-wide  distribu¬ 
tion  for  it.  Operation  is  by  a  cam  and  a  straight-lift 
piston  action.  The  person  using  the  faucet  starts  the 
closing  operation  by  hEmd  but,  before  a  half  turn  is  accom¬ 
plished  manually,  two  things  happen.  The  vertical  piston 
and  stem  is  in  free  position,  and  a  spring  takes  over  to 
close  or  seat  the  valve;  and,  at  the  same  time,  water  pres¬ 
sure  pushing  up  against  the  bottom  of  the  valve  in  the 
direction  of  closing  applies  pressure,  helping  to  seat  the 
valve  and  insure  a  jxrsitive  and  permanent  seal. 

Because  manual  pressure  is  never  applied  on  washers 
or  seat,  all  maintenance  caused  by  manual  squeezing  is 
eliminated,  the  company  states.  Also,  laboratory  tests 
indicate  a  24%  savings  in  hot  water  usEige. 

More  information?  Circle  Item  92,  postcard,  last  page. 

(Concluded  on  page  134) 
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45S4  S.  WMt  Weelworth  Av*.  •  Milwaulwe.  Wis. 

Canadian  Repmsantaflve 

DOUGLAS  ENQINEERINB  CO.,  LTD.,  TORONTO 

4  Fnw  OlttrlbntersMpt  Avattablm.  Writ#  for  Detalhl 


PROPELLER  VENTILATOR 
MOVES  UP  TO  18,570  OEM... 


DUCTAPE 


NEW! 

EXTRUDED  ALUMINUM 
SHUTTERS 


ONE  doesn’t  fit  ALL  needs! 


Get  Filters 

BNGINlERiD  TO  FIT  THE 
t- RIGHT  EVERY  TIME 

No  filter  does  all  {obs,  meets  every  need. 
That's  why  Airsan  Filters  are  engineered  to 
the  job  to  offer  more  effective  dust  collec¬ 
tion.  Airsan's  expanded  metal  face  plate  acts 
as  a  lint  arrestor  to  provide  easier  cleaning 
and  servicing.  It  distributes  air  easily  over 
the  entire  filter  area.  Provide  high  filtering 
efficiency  and  dust  holding  capacity  with  less 
resistance.  Features  include  all  galvanized 
construction  and  welded  lock  corners.  Write 
for  data. 


Send  for  Free 

Bullefins 


AIR  mriRS 

(Low  Velocity)  ' 
VIkous  type,  p«rma- 
nant  and  cleanabla 
datigned  for  indus¬ 
trial,  commercial  and 
domestic  use.  Avail¬ 
able  in  1"  and  2" 

'  thickness. 

ViRO-CRIMP 

(High  Velocity) 

Has  a  specially  de¬ 
signed  high  velocity 
Viro-Crimp  filter  core. 
Hemmed  edges  pro¬ 
vide  a  safety  feature. 
Operates  efficiently  at 
300  to  500  fpm.  Avail¬ 
able  in  2"  and  4" 
thickness. 

GREASE  FILTERS 

Permanent,  cleanable 
type  Airsan  Grease 
Filters  made  especially 
for  range  canopies, 
galleys,  kitchens. 
Available  in  2"  thick- 


entildtiiK] 
Specld  If  ies 


e  Sticks  instantly  to  anything, 
e  Seals  airtight  —  holds  fast, 
e  Vapor-proof,  vermin-proof, 
e  Also,  fire-resistant  types, 
e  IVrite  for  free  test  sample.  . 


ARNO  ADHESIVE  TAPES,  INC. 

4106  Ohio  St.,  Michigan  City,  Ind. 
Or.  Scho/I's  Industrial  Tape  Division 


Write  for  complete  specificetions. 


ELGO  SHUTTER  &  MANUFACTURING  CO. 
2732  W.  Worre*  Detrett  A.  MlcUgoa 


Fastest— Easiest  Way  to  Seal 
Ducts  and  Apply  Insulation 


Shutter,  of  modern  design  which  give  you  ALL  of 
these  features:  Lightweight,  Full  Weather  Strip,  Low  Freight 
Cost,  Easier  installation,  Concaalad  Pivot  Pins,  Rust  and  cor. 
rosion  Proof  and  Natural  aluminum  finish  with  flutad  framas. 


MODEL  QL 

for  offices, 
auditoriums . 
tabs,  schools 


Qufclrrfm## 


if  NO  MOTORS,  FANS  OR  BEARINGS 
IN  EXHAUST  LINE  if  NEEDS  NO  STACKS 
if  ACID  RESISTING  FINISHES  if  STATIC 
PRESSURE  UP  TO  60  INCHES 


FOR  HEATING  PLANTS  AND  INCINER¬ 
ATORS,  Quickdraft  provides  constant  draft  for 
efficient  and  economical  combustion.  It  eliminates 
pulsatingor  chattering, puffing, smoking  and  sooting. 
Costly,  tall  and  unsightly  stacks  are  unnecessary. 

FOR  INDUSTRY,  Quickdraft  now  offiers  from 
'/4-inch  to  60-inches  static  pressure  for  exhaust¬ 
ing  corrosive  gases,  abrasives  and  paint  spray  .  .  . 
moving  fine  bulk  materials  and  wastes. 

FOR  MOVING  AIR  ...  in  or  out  of  building 
through  ducts  .  .  .  Quickdraft  is  outstanding. 

_ N-648KiD 

IMPORTANT  NOTICE 

For  withstanding  corrosive  gases,  all  Quickdraft  units 
are  available  in  standard  acid  resisting  vitreous  enamel. 

No.  316  Stainless  Steel,  rigid  plastics  (P.V.C.)  and  with 
plastic  and  Fiberglas  coatings. 


Write  for  QUICKDRAFT  ENGINEERING 
DATA  OH  your  eppUcttion  .  .  .  today. 

Quttkdrafi  f.  O.  Boi  17-0 

CORPORATION  Canton  I,  Ohio 


News  of  Equipment  and  Materials 


(Concluded  from  page  132) 

Steam-Fluid  Heater  Package 

A  compact  steam-fluid  heater  package,  called  Instantrol, 
with  a  heat-anticipating  feature  said  to  provide  excep¬ 
tionally  accurate  control  of  steam  heated  water  at  widely 
varying  loads  is  announced  by  Fulton  Sylphon  Div., 
Robertshaw-Fulton  Controls  Co.,  Knoxville,  Tenn. 

The  temperature  controlled  water  heating  system  in¬ 
corporates  a  thermostatic  emulator  bulb  in  the  beatetl 
fluid  discharge  line,  providing  the  heat-anticipating  action. 


This,  together  with  use  of  a  l>alanced  single  seated  valve, 
prevents  excessive  temperature  buildup  in  the  heater  on 
long,  no-load,  standby  {>eriods,  the  company  states. 

Advantages  of  space  saving  and  low  cost,  the  manu¬ 
facturer  claims,  are  combined  with  simplicity  of  the  self- 
powered  regulator  to  provide  an  ac-curately  controlled 
hot  water  supply  for  a  variety  of  industrial  needs,  includ¬ 
ing  shower  and  wash  rooms,  dish  washing  equipment, 
and  industrial  process  requirements. 

Package  consists  of  an  ASME  Code  (150  pound  unfired 
pressure  vessel)  heater,  regulator  with  bulb,  steam 
strainer,  mechanical  steam  trap,  discharge  thermometer, 
and  other  fittings.  The  unit  is  fully  assembled  and  tested, 
ready  for  connecting  steam,  w'ater  supply,  heated  water 
discharge  and  condensate  return  lines.  Capacity  ranges 
from  2  gpm,  with  5  pound  steam  pressure  to  55  gpm  with 
20  pound  steam.  Water  temperature  can  be  accurately 
controlled  at  settings  from  110  to  170  deg  F.  Other  tem¬ 
perature  ranges  can  be  provided  on  order. 

Mor«  information?  Circle  Item  93,  postcard,  last  page. 


Mixing  Valve  for  Home  Baths 

Simix  is  a  thermostatic  mixing  valve  which  will  be 
shown  this  month  at  the  Swiss  Government  Pavilion  of 
the  U.  S.  World  Trade  Fair  at  the  New  York  Coliseum. 
Made  to  be  installed  in  the  home,  it  is  graduated  in 
degrees  to  regulate  the  temperature  of  the  bath,  shower, 
or  any  faucet  water. 

Recently  invented  in  Switzerland,  the  attachment  can 
be  installed  wherever  there  are  standard  hot  and  cold 
water  outlets.  Swiss  sources  state.  It  can  be  installed  by 
a  plumber  in  an  hour.  The  user  merely  sets  the  dial  at 
the  desired  temperature. 

Unit  is  said  to  work  on  a  bellows  principle. 
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To  ord*r,  circle  letter  K  on  postcard,  lost  po^ 


PROVED  ON  THOUSANDS 
OF  PRODUCTION  LINE 
INSTALLATIONS! 


LIQUID  EYE 

POSITIVE  SEALING  INDICATORS 

designed  to  save  you 
even  more  time  and  money 


DBSIGN  FEATURE 

•xt«iitleii-gask«t  ... 

AU  ONI.PIECEI  v^lPP 

A  built-in  gasket  that's  ^ 

always  in  place  far  posi- 
five  sealing  and  fool- 
preef  assembly. 


The  *■250”  has  all  the  proved  liquid  Eye  advantages  plus 
these  newly  engineered  features: 

•  smaller — more  compact,  simplified  design. 

•  preformed  copper  extension  eliminates  need  for  sepa« 
rate  gaskets— foolproof  instaliation. 

•  complete,  self-contained,  economy  unit. 


6  sizes  now  avail- 

%".iys''ondl%‘' 

O.D.S. 


CONSTRUCTION  SPECIALTIES,  INC.  AV-5-51 

55  Winans  Avenue  Cranford,  New  Jersey 

Please  send  me  the  new  1959  C-S  brick  size  vent  catalog 
and  complete  price  and  delivery  data. 

Name _ 

Fi  rm _ Title _ 

Address _ 


K  S  I  ventilating 
BRICKS  ^ 
and  BLOCK^r^ 


in  cast  aluminum 


Ry  mail  order,  Coeodo  or  overseas,  $5.50 


THE  INDUSTRIAL  PRESS 

93  Worth  Street  New  York  13,  N.  Y. 


Write  today  for  catalog  E-57  covering  the  complete  Allln  line. 


neat 

sturdy 

economical 


C  S  cross-section 
shows  trim  louvored 
foco  and  clean-cut« 
rugged  construction^ 
with  integral  cost 
water-stop  and  snugly 
fit  screening. 


high  air 

intake  efficiency 


ideal  air  intake  for 
unit  air  conditioners 


When  you  design  your  next  air  conditioning  or  ventilating 
project— be  sure  to  consider  the  benefits  you  con  get  using 
C-S  vent  bricks  or  blocks.  You  con  be  sure  they  will  cost 
less  to  buy.  What's  more,  they  cost  less  to  install  because 
their  dimensions  ore  the  some  os  those  of  standard  or 
jumbo  brick,  or  block.  Twelve  modular  sizes  ore  available 
for  standard  brick  construction,  two  for  jumbo  brick,  and 
three  for  cinder  or  concrete  block  construction— to  go  in 
os  the  wall  goes  up. 

Another  thing.-  C-S  vent  bricks  and  blocks  ore  certified 
tested,  comply  with  F.H.A.  requirements— and  give  com¬ 
plete  customer  satisfaction.  They  cannot  rust,  corrode, 
or  stain  adjacent  walls.  They  ore  durable— rugged- 
good  looking  and  ore  available  in  o  variety  of  finishes 
to  meet  job  requirements. 


today  tor  1959  C-S  catalog  and  price  and 
specification  data. 


Here  I*  •  beck  Ifcat  win  give  yee  a  comprebeasive  picture  ef 
the  eberocteristics  aad  eMS  ef  every  type  aad  grade  ef  fuel 
on.  The  aether  expleles  the  nwenleg  ^  each  ally  property, 
mmd  fhewa  hew  this  infermatiee  is  eppHed  te  the  selectieu, 
heudMag  aad  baraiug  ef  faei  eii.  laipurities  aad  hew  they  effect 
ceeibattioa  are  described  fuHy,  eud  a  special  chapter  describes 
tael  oil  additives  aad  hew  tbay  ore  used.  Aoetber  chapter  lists 
treohlas  which  oiay  be  eeceoatered  ia  asiag  tael  oils,  eud  shows  the 
correct  reowdy  te  apply  la  each  catm.  Techaical  loaguoga  Is 
•voldad  wborovar  possibla  aad  all  terais  ora  tally  axplalood. 


IfO  Feges 


$4.50 


34  Tables 


ALLIN  MANUFACTURING  CO. 

410  N  Hrrmitagp  Avo  *  Chicago  22,  Illinois 
Ovfr  1,000,000  Liquid  fyrs  Sold  to  Datr‘ 


representatives  in  all 
principal  cities 
—same  day  shipment 


model  4-B— represent¬ 
ative  of  13  modular 
brick  and  block  sizes 
available  —  is  equal  to 
four  stondard  bricks, 
measures  16yz*x47s* 
X  4"  and  has  a  high 
free  area. 
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Remote  control  centers  improved  by 
new  modular  electronic  components 

Modular  design  permits  combinations  of  standard  electronic  components 
to  meet  any  temperature  and  humidity  control  application  . .  .  easier  to  install 
and  maintain  . . .  provides  the  best  system  performance  at  the  lowest  long-run  cost 


Simplifies  System  Design 
and  Lowers  Initial  Cost 
By  using  standard  components  to  build 
up  these  “controllers,”  any  system  can 
be  designed,  no  matter  how  large  or 
complex,  without  resorting  to  special 
equipment.  Further,  because  these  elec¬ 
tronic  control  components  are  smaller, 
a  complete  remote  control  center  takes 
up  comparatively  little  room. 

Simplifies  Installation 
and  Maintenance 
All  wiring  is  run  to  one  central  point 
for  hookup  to  the  pre-assembled  Elec- 
trionic  Control  Center.  The  only  re¬ 
motely  located  items  are  the  sensing 
elements  and  dependable  motor  opera¬ 
tors.  All  other  circuitry  is  located  at 
the  panel  where  it  is  easy  to  get  at. 
Bridge  modules  contain  only  fixed 
resistors  and  potentiometers  requiring 
little  or  no  maintenance. 

Amplifier  modules  use  two  lightly 
driven  commercial-type  tubes  and  a 
plug-in  microrelay.  An  override  switch 
provides  for  manual  operation.  Over¬ 
ride  switches  on  proportioning  ampli¬ 
fiers  have  a  “stop”  position  which 
permits  stopping  motor  operator  any¬ 
where  in  its  stroke. 


Typical  alactronlc  zone  ttmparatur*  and  humidity  controllar  shown  mounted  In  a  remote  control  center.  The 
controller  is  built  up  from  standard,  same-sized  amplifier  end  bridge  modules.  In  this  installation,  provision 
Is  made  for  proportional  control  of  a  temperetura-reguleting  device  (motor-operated  valve,  damper,  etc), 
and  for  two-position  control  of  a  humidity-regulating  device  (motor-operated  valve,  relay,  solenoid,  etc.). 


All  modules  employ  extra-heavy 
printed  circuitry  with  terminals  ar¬ 
ranged  for  short- jumper  interconnec¬ 
tion. 

Electrionic  Remote  Control 
The  time-proved  basic  electronic  con¬ 
trol  system  used  by  Barber-Colman 
consists  of  the  following:  A  resistance- 
type  sensing  element  (remotely 
mounted),  a  bridge  circuit  (cabinet- 
mounted)  to  translate  any  change  in 
current  flow  from  the  sensing  element 
into  a  specific  voltage,  and  an  ampli¬ 
fier  (cabinet-mounted)  to  build  up  this 
voltage  sufficiently  to  operate  a  relay 
(cabinet-mounted),  which,  in  turn, 
operates  the  controlled  device.  Refer 
to  schematic. 


Sensing 

Element 


A-C  Signal 
Voltage 


Controlled 

Device 


Bridge 

Module 


Amplifier 

Module 


Remote  temperature  adjustment  is 
standard  on  bridge  modules.  It  is  neces¬ 
sary  only  to  add  a  remote  temperature 
indication  and  recording  system  (new 
modular  bridge)  to  provide  complete 
remote  control. 

Temperature  bridges  have  provision  for 
three  sensing  elements  making  them 
suitable  for  systems,  amongst  others, 
requiring  room,  discharge,  and  outdoor 
control. 

Positive  sequencing  is  provided,  using 
a  sequencing  bridge  or  reversing  series 
arrangement.  This  permits  combining 
heating,  ventilating,  and  cooling  in  a 
single  year-round  system. 

Other  new  compensator  bridges  provide 
control  system  flexibility  never  before 
possible  with  standard  components. 

For  additional  information  ask  for  new 
literature  on  Modular  Electronic  Con¬ 
trols.  Call  your  local  Barber-Colman 
field  ofl[ice  or  write: 


Automatic 

Controls 


"Better  Control . .  .Electrically" 


Now  through  modular  design  of 
Barber-Colman  remote  control  center 
electronic  components,  system  control 
is  improved,  flexibility  is  increased,  and 
appearance  improved.  Here’s  how  .  .  . 


Hew  Modular  Design 
Electronic  Components 

Standard,  same-sized  bridges,  ampli¬ 
fiers,  sequencers,  and  compensators  in¬ 
stalled  in  standard  cabinets  in  various 
combinations,  provide  complete  control 
for  any  type  of  system.  These  modules 
are  easily  installed  in  a  remote  control 
center. 


Basic  control  circuit  schematic  showing  singla  bridge  and  amplifier  modules.  The  same  basic  circuit  applies 
to  eithar  temperature  or  humidity  control  systems.  Both  temperature  and  humidity  control  modules,  along 
with  sequencing  and  compensator  modules,  may  be  combined  in  one  controller  cabinet.  Cabinets  are 
available  to  hold  2,  4,  or  8  modules. 


Barber-Colman 

Company 

Dept.  <P.  1302  Rock  Street,  Rockford,  Illinois 
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New 

Modular  Design 

Electronic 

Components 


See  opposite  page 
for  complete  story 


Listed  below  are  the  electronic 
“building  blocks,”  which,  in  various 
combinations,  provide  unexcelled  re- 
nriote  control  for  any  type  of  air  condi¬ 
tioning  system.  All  modules  operate 
on  115-volt,  60-cycle  current,  have  the 
same  over-all  physical  dimensions,  and 
can  be  mount^  in  standard  cabinets  of 
2,  4,  or  8  module  capacity.  Extra¬ 
heavy  printed  circuitry  is  used,  with 
terminals  arranged  for  easy  short 
jumper  interconnection. 


AMPLIFIERS 


With  plug-in  microreloy,  two  commercial  tuber,  and  con¬ 
venient  monual  switch. 


Proportioning 
Amplifior  Shown 


Proportional— used  with 
temperoture  or  humidity 
bridge  for  proportional  con¬ 
trol  of  motor-operoted 
devices. 

Two-poiition  —  for  ‘‘on- 
off’  control  of  motor- 
operoted  devices  or  sole¬ 
noids  in  temperature  and 
humidity  control  systems. 


BRIDGES 

Consist  of  electronic  bridge  circuit,  or  circuits,  mode  up 
of  fixed  ond  vorioble  (potentiometer)  resistors. 

Temperature  —  up  to 
three  sensing  elements.  Al¬ 
lows  remote  adjustment. 
Humidity  —  provides  pre¬ 
cise  control. 

Sequencing  —  ouxiliory 
circuit.  Tokes  output  from 
temperoture  or  humidity 
bridge,  ond  converts  it  to 

Temperature  ""'Pi'*'*'* 

Bridge  Shown  in  sequence. 

COMPENSATORS 

Master— mode  up  of  fixed  and  vorioble  resistors  orronged 
for  use  with  obove  bridges  and  amplifiers.  Provides  reset¬ 
ting  of  severol  systems  from 
one  element. 

Dual  —  two  compensating 
bridges  on  one  module. 
Individual  odjustments. 
Humidity  —  single  bridge 
provides  resetting  tempero¬ 
ture  from  humidity  or  vice 
versa. 

ASK  FOR  LITERATURE 

Automatic 
Controls 

Control .  .  .Electrically” 

Barber-Colman 
Com  pa  n  y 

Dept.  Q,  1302  Rock  Street,  Rockford,  Illinois 
Field  Offices  in  Principal  Cities 


“Better 


Master 

Compensator  Shown 


BRIEFLY  STATED 
NEWS  ITEMS 

WITH  THE  ENGINEERS 

Chas.  T.  Main,  Inc.,  consulting 
engineers  of  Boston,  Mass.,  and 
Charlotte,  N.  C.,  announces  the 
election  of  Franklin  P.  Parker  as 
director  of  the  corporation.  .  .  . 

D.  J.  Kiely  Jr.  &  Associates  will 
be  known  as  Kiely  Fletcher  Asso¬ 
ciates  henceforth,  with  the  admis¬ 
sion  to  partnership  of  Paul  W. 
Fletcher,  who  for  many  years  has 
been  associated  with  the  mechanical 
trades.  He  will  be  responsible  for 
field  supervision  of  the  firm’s  pro¬ 
jects  in  addition  to  assuming  de¬ 
sign  and  administrative  duties.  The 
firm’s  address  is  still  276  Washing¬ 
ton  St.,  Providence  3,  R.  I.  .  .  . 

Bruch,  Morrow  and  Knafla, 
Inc.,  is  the  new  name  for  the  con¬ 
sulting  engineering  firm  formerly 
known  as  Nielsen  and  Bruch.  Prin¬ 
cipals  are  Wallace  C.  Bruch,  G. 
Leigh  Morrow,  and  Norman  K. 
Knafla,  who  recently  resigned  as 
chief  electrical  engineer  of  the 
architectural-engineering  firm  of 
Magney,  Tusler  and  Setter.  Mr. 
Morrow  has  been  employed  for  the 
past  eleven  years  as  an  electrical 
engineer  specializing  in  the  field  of 
electric  power  transmission  and  dis¬ 
tribution,  street  lighting,  and  light¬ 
ing  protection  of  electrical  systems. 

Louis  Szerecsen,  formerly  sales 
engineer  in  Minneapolis,  Kansas 
City,  and  Milwaukee;  and  Don  L. 
Ijewis,  formerly  0.  A.  Sutton  Com¬ 
pany  test  engineer,  have  been  named 
headquarters  specialists  in  the 
sales  department  of  Detroit  Con¬ 
trols  Division  of  American- 
Standard,  Detroit,  Mich.  .  .  . 

A.  J.  Mallinckrodt  is  named  chief 
engineer  of  Drayer-Hanson,  Divi¬ 
sion  OF  National-U.S.  Radiator 
CoRP.,  Los  Angeles,  Calif.  He  heads 
a  staff  responsible  for  design  and 
development  and  other  phases  of 
engineering.  .  . . 

Appointment  of  three  Subject- 
matter  specialists  to  the  executive 
staff  of  The  H.  K.  Ferguson  Co., 
engineers  and  builders,  Cleveland 
14,  Ohio,  was  announced  by  Ralph 
I  W.  Olmstead,  president.  They  are: 


Comfort  Chart 
Condltlona  Coarantood 

. . .  with  larbcr-ColmoB  AutoiMfie 
Controls  and  Air  Dlstrlbntlon 
eompononts  working  togothor  In 
a  “eomblnotlon  systoni'* 


^  COMFORT  CttART 


AVttAOl  AW  VILOCITY  —  VTM 


COMFORT  STANOARDS 

Barber-Colman  engineers,  through  ex¬ 
haustive  tests,  have  determined  a  Human 
Comfort  Standard  for  air  conditioning. 
This  research  has  resulted  in  the  de¬ 
velopment  of  the  chart  shown  above, 
which  serves  os  a  criterion  for  rating 
oerformonce  of  air  conditioning  systems 
as  related  to  human  comfort.  The  chart 
indicates  conditions  of  air  movement 
and  temperature  in  an  occupancy  zone. 
The  line  shown  for  each  overage  room 
temperature  is  the  limit  of  satisfactory 
comfort  conditions.  All  points  below  the 
line  represent  uncomfortable  conditions 
while  those  above  the  line  fulfill  human 
comfort  standards. 


Working  Togothor 

With  a  Barber-Colman  “combina¬ 
tion  system,”  comfort  chart  con¬ 
ditions  are  guaranteed  because: 
correct  correlation  between  air 
movement  and  room  temperature 
is  established  through  accurate, 
dependable  Electronic  tempera¬ 
ture  control  and  Uni-Flo  en¬ 
gineered  air  distribution  —  and 
because  Barber-Colman  assumes 
the  undivided  responsibility  for 
complete  system  performance. 

Call  your  nearby  Barber-Colman 
Automatic  Control  and  Air  Dis¬ 
tribution  office  for  descriptive 
literature,  or  write  us: 


Barber-Colman 
Com  PAN Y 

Dept.  Q,  1602  Rock  Strett,  Rockford,  Illinois 
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RUGGEDLY  BUILT 


SIMPLIFIED  INSTALLATION 


NON  CLOG  IMPELLER 


SEWAGE  PUMPING 

DRAINAGE  PUMPING 

with  a  REAL  NON-CLOG 
IMPELLER 


Thi>  HEAVY  DUTY  Sewage  and 
Sump  Pump  with  the  famous  NON* 
CLOG  Impeller,  effectively  handles 
large  diameter  solids,  rags  and 
stringy  material  which  are  washed 
into  the  sewage  pit. 


This  factory  assembled  unit  has  an 
ample  reserve  of  strength  to  meet 
the  most  severe  conditions  and  to 
furnish  years  of  trouble*free  oper* 
ation. 


Only  one  piping  connection  requir¬ 
ed.  Only  one  electrical  connection. 
An  ECONOMICAL  installation. 


A  large  selection  of  units  to  meet 
every  need.  Capacities  to  1500 
GPM;  heads  to  86  feet;  can  be  sup¬ 
plied  with  1750  RPM,  1140  RPM 
or  870  RPM  motors;  four  and  five 
inch  discharges. 


The  NON-CLOG  Impeller  built  into 
this  Screenless  Sewage  Pump  sup¬ 
plies  the  ideal  method  of  pumping 
sewage  of  other  unscreened  liquids 
containing  solids.  This  design  elim¬ 
inates  the  necessity  for  expensive 
pneumatic  ejectors  and  various 
other  pumps  requiring  screening 
devices. 


Successfully  handles  the  tough  jobs  where  other  pumps  fail* 


Pumps  of  this  design  are  still  operating  satisfactorily  after 
25  years  in  service* 

Send  for  Bulletin  C-900  or  refer  to  well  catalog  in  Sweet's  1959  or 
Domestic  Engineering  Catalog  Directory.  Weil  Representatives  and  Weil 
Engineers  are  available  to  help  solve  your  waste  pumping  problems. 

well  PUMP  COMPANY 

1516  No.  Fremont  St.  Chicago  22,  Illinois 


Briefly  Stated 


William  T.  Webster,  director,  Pulp 
and  Paper  Div. ;  Ross  A.  Lan^- 
worthy,  director.  Power  Plant  Div. ; 
and  John  M.  Chambers,  assistant 
director.  Chemical  Division.  .  .  . 

John  J.  Mahoney  and  Frank  L. 
CiOFFi,  consultinjr  engineers,  have 
taken  a  new  office  at  St.  ReRis 
Buildinjf,  34  Park  Place,  Newark 
2,  N.  J.  Formerly  located  in  New 
York  City,  where  they  were  en- 
Raged  in  industrial  plant  design 
for  several  years,  they  will  con¬ 
tinue  their  activities  in  the  me¬ 
chanical,  structural,  and  chemical 
phases  of  engineering  and  provide 
construction  supervision.  .  .  . 

J.  Herman  Co.,  Los  Angeles, 
Calif,  heating  and  air  conditioning 
contractors,  celebrates  its  57th 
anniversary  this  year.  The  firm  was 
established  by  Jacob  Herman,  who 
is  celebrating  his  80th  birthday.  A 
past  president  of  the  Los  Angeles 
chapter  of  the  Mechanical  Con¬ 
tractors  National  Association,  Mr. 
Herman  is  a  member  of  the  Board 
of  Directors  of  the  Construction 
Industries  Home  Show  and  Sheet 
Metal  Contractors  A.ssociation. 

Walter  L.  Fleisher,  president  of 
Air  and  Refrigeration  Corp.,  New 
York,  N.Y.,  died  April  18  of  inju¬ 
ries  received  earlier  in  a  traffic  ac¬ 
cident.  A  pa.st  president  of  ASHAE, 
and  HPACNCA  Standards  Commit¬ 
tee  chairman,  he  uns  one  of  the  first 
to  install  air  conditioning,  and  held 
oiwr  one  hundred  patents. 


SOCIETIES  AND  ASSOCIATIONS 

The  first  annual  meeting  of  the 
American  Society  of  Heating  Re¬ 
frigerating  AND  Air-Conditioning 
Engineers  will  be  held  at  Lake 
Placid,  New  York  from  June  22  to 
24,  1959.  As  a  result  of  the  merger 
the  annual  meeting  of  the  Society 
shifts  from  January,  as  it  was  in 
ASHAE,  to  June.  With  only  one 
meeting  instead  of  the  formerly 
separate  meetings  of  ASRE  and 
ASHAE,  the  technical  sessions 
planned  by  the  Program  Commit¬ 
tee  will  offer  something  of  interest 
to  each  phase  of  the  industry.  Ap¬ 
proximately  25  technical  papers  are 
to  be  presented  and  there  will  be 
conferences  (.symposiums)  on  in¬ 
dustrial  heating  and  ventilation,  do¬ 
mestic  refrigerators,  cryogenics. . . . 

/Continued  on  page  HO) 
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£^L, 


Briefly  Stated 


rNI-SII.ENCBR*  MODEL  A.  I’XI-SlI.EN'CKR*  MODEL 


A  full  line  of  Elof  Hansson  silencers  to  effectively  reduce  airborne 
noise  generated  by  fans  in  air  conditioning,  ventilating  systems  and 
by  power  roof  ventilators.  They  are  easily  and  conveniently  installed 
in  building  structures  at  low  cost  due  to  new  mass-production  methods 
made  possible  by  standardizing  on  modular  sizes.  Savings  are  of 
such  proportions  that  UNI-SILENCER*  prices  compare  favorably  with 
conventional  duct  lining. 

The  performance  of  UNI-SILENCERS*  both  as  to  acoustical  attenua¬ 
tion  and  pressure  loss  have  been  tested  and  certified  by  independent, 
impartial  outstanding  authority.  The  certified  data  is  guaranteed 
in  writing  and  bonded.  Free  engineering  service! 

Fill  out  and  mail  coupon  for  literature  today! 


STRONG  BOND  IMMEDIATELY 


H»ot«rs-Ur 
K«  Tcllew 


SOLD  ONLY  THROUGH  JOBftfRS  AND  DISTRIBUTORS 
Some  Territories  Open  for  Monufocturert  Agents  Colling  on  Jobbers 

CAIN  MANUFACTURING  CO. 

1  1  1 1  North  5th  Avenue  Phone  FA  2''03S4  Birming 


id  Distribwtori 


Alabai 


Moderate  preasnre  drop, 
atandard  acooatical  effi¬ 
ciency. 


LPD.  Losveat  poaalble  prea- 
anre  drop,  m«Mlernte  iiroua- 
tical  efflclenry. 


FREE!  .  ,  .  and  available  to 
distributor!  for  the  first  time 
—  UNI-SILENCER  SELEC- 
TION  CHART  (©E.  H.  INC.) 
with  tested  Data  and  Direc¬ 
tions. 

UNI  -  SILENCERS* 
are  allp  -  Joined  aa 
aimply  aa  ehildren'a 
building  bloeka,  tts  fit 
almoat  any  cssndi- 
tiona  or  requirenienta. 


Acoustical 

Division 


UNI-SILENSER*  MODEL  B. 
HiKher  preaanre  drop,  maxl- 
mnm  aconatical  efficiency. 


U.M-RESON.4TOU*  l.o 
fre<iuency  duct  allencer- 
uaesi  in  aeriea  svitb  UN 
SlI.ENCERS*. 


I  El. OF  HANSSON,  INC.,  Acoustical  Division 
,711  THIRD  .W  E.,  N.S,  17,  N.Y.,  DEPT.  ACH-.1 

I  Please  send  us  literature  on  performance-fuaranteed  UNI 
I  SILENCERS.  UNI-RESONATORS  and  your  new.  free.  UNI 
■  SILENCER  SELECTION  CHART. 

jNAME  . 

•ADDRESS  . . 

!  CITY  .  ZONE  .  STATE  . 


E  H  ROOK 
S’ENTILATOH 
T.  O.  SILENCER  SILENCER  for 
Elbow  allencer  power  roof 
for  diicta.  ventilntora. 


tDUCT 
INSULATION 

ADHESIVE 


AN  ADHESIVE  FORMULATED  ESPECIALLY  FOR  BONDING  IN¬ 
SULATION  TO  METAL  DUCTS  THAT  IS  ECONOMICAL,  YET 
IT  CONTAINS  ALL  THE  QUALITIES  DESIRED  FOR  AN  IM¬ 
MEDIATE,  STRONG.  AND  LASTING  BOND. 

QUALITIES 

•  WATERPROOF. 

•  EXTENDED  COVERAGE— 
Brush  application — 

230  sq.  ft.  per  gal. 
Roller  application — 

270  sq.  ft.  per  gal. 

•  TEMPERATURE  RANGE— 

Blanket _ — 30°  F  to  325®  F. 

Board _ —30®  F.  to  250®  F. 

•  LABOR  SAVING  SMOOTH¬ 
NESS  OF  APPLICATION. 

•  COLOR— Clear  with  slight 
orange  tint. 


Reznor  heaters  are  designed  and  built  for  long  life  and 
reliable  service.  They’ve  proved  their  ability  to  do  the  jo!> 
in  countless  thousands  of  commercial  ami  industrial  instal¬ 
lations.  (Quality  always  pays  otT  in  the  long  run.  When  you 
specify  Reznor  equipment  you  can  be  confident  that  you’re 
specifying  a  quality  heating  system  which  will  give  your 
client  years  of  trouble-free  service  with  minimum  mainte¬ 
nance. 

RKI.IABII.ITY  is  just  one  of  many  rea.sons  why  there 
is  no  “equivalent”  for  Reznor  .  .  .  the  world’s  largest-selling 
gas  unit  heater.  Ask  your  Reznor  distributor  for  the  com¬ 
plete  story  or  write  for  your  free  copy  of  “Motlern  Heating”. 


ELIMINATES 

•  Clips,  Screws,  Caps,  Wires, 
Staples,  Tape,  etc. 

•  Extra  man  to  help  hold  Insu¬ 
lation  in  place  on  wrap 
around  jobs. 

•  Time  lost  in  waiting  for  in¬ 
sulation  to  bond  before  brake 
forming. 

•  Filming  over  of  adhesive  and 
not  bonding  on  large  areas 
where  certain  types  of  ad¬ 
hesives  are  used. 

•  Stocking  severe!  types  of  ad¬ 
hesives  for  different  jobs. 

•  Mixing. 


DUCTAK  it  designed  for  those  who  desire  a  slightly  slower  setting 
time  than  Fastak.  Approximately  one  hour  is  required  before 
ducts  may  be  brake  formed  without  danger  of  breaking  bond. 
Other  than  this,  all  the  features  and  qualitias  mentioned  above 
apply  to  DUCTAK. 


J 1 

J  1 

.[J 

„  ....  1 

... 

the  new  "IMMERSIPUMP’”^  SUBMERSIBIE 
NON-CLOG  SEWAGE  and  SUMP  PUMP 


*TrodMmark 


FOR  Pumping  Sewage  And  Other 
Liquids  Containing  Solids  .  .  .  and 
Sump  Pump  Applications 


•  Low  Original  Cost 

•  Low  Maintenance  Cost 

•  Easy  To  Install 

•  Easy  To  Service 

•  Pump  And  Motor  Operate 
Completely  Submerged 


The  new  “Chicago”  IMMERSIPUMP*  is  a  development  of  50  years  of  experi¬ 
ence  in  the  research,  engineering  and  manufacture  of  sewage  and  sump  pumps 
for  buildings,  industrial  plants  and  municipalities. 

1  he  finest  materials  are  used  ...  to  assure  years  of  trouble-free  service.  No 
superstructures  are  required  for  outdoor  installations . . .  minimum  head  room 
is  required  for  indoor  installations.  The  Stainless  Steel  Bail  enables  easy  installa¬ 
tion  and  removal  of  the  unit.  The  enclosed  Non-Clog  pump  impeller  passes  solids 
up  to  2'/i  ".  The  pump  casing  is  made  of  close-grained,  cast  iron  . . .  the  shaft  of 
Stainless  Steel.  A  separate  Suction  Plate,  with  tripod,  is  furnished  to  support  the 
entire  unit . . .  enabling  easy,  quick  access  to  the  Impeller. 

The  Motor  is  specially  designed  for  submersible  operation  . . .  being  totally- 
enclosed  and  oil  filled  to  positively  assure  against  water  entering  the  unit. 

. , .  available  with  the  new  SEALTRODE*  Sealed  Electrode  Floatless  Pump 
Controller  ...  the  only  Controller  featuring  completely  sealed  Electrodes  . . . 
positively  preventing  insulation  or  coating  by  grease  or  other  corrosive  elements. 


“Chicago”  Distributors  are  located  in  most  principal 
cities.  See  the  one  nearest  you  today  for  full  details. 


'  Putting  Ideas  to  Work 

FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 

Chicago  Pump  Company 

622J  OIVERSEV  PARKWAY  •  CHICAGO  14.  ILLINOIS 

©  1959— CPCo.-FMC 


Members  of  the  newly  organized 
Southern  Ohio  chapter  of  the 
American  Society  of  Sanitary 
Engineering  were  reminded  of  the 
special  heritage  the  men  in  Ohio 
possess :  the  work  of  Bill  Groeniger 
and  Henry  Blank.  In  1927  Mr. 
Groeniger  warned  of  the  dangers  to 
health  and  to  life  itself  in  his  re¬ 
search  reports  on  cross  connections. 
Many  lives  have  been  saved  because 
of  the  knowledge  he  imparted  on 
the  design  of  w'ater  systems  to  pre¬ 
vent  contamination.  Henry  Blank 
was  another  w’ho  made  substantial 
contributions  to  health  and  sanita¬ 
tion  through  the  plumbing  engi¬ 
neering  profession.  .  .  . 

Appointment  of  Allan  Ray  Put¬ 
nam  as  managing  director  of  the 
American  Society  for  Metals  was 
announced.  He  will  occupy  a  new 
position  established  by  the  ASM 
Board  of  Trustees  following  the 
death  last  May  of  William  H.  Eis- 
enman,  a  founder-member  of  the 
Society  and  its  well-known  national 
secretary  and  executive  head  for 
40  years.  Mr.  Putnam  comes  to  the 
Society  from  Detroit  where  he  is 
assistant  executive  secretary,  Amer¬ 
ican  Society  of  Tool  Engineers. 

At  its  111th  annual  meeting, 
members  of  the  oldest  engineering 
society  in  the  United  States,  the 
Boston  Society  of  Civil  Engi¬ 
neers,  elected  Edward  C.  Keane, 
vice-president  of  Fay,  SpofFord  & 
Thorndike,  Inc.,  and  a  prominent 
engineer  in  the  New  England  area, 
as  president  for  the  coming  year. 
Mr.  Keane  accepted  the  position 
from  retiring  President,  William 
L.  Hyland.  .  . . 

Enlargement  of  the  Show  Com¬ 
mittee  of  Air  Conditioning  and 
Refrigeration  Institute  by  ap¬ 
pointment  of  three  additional  mem¬ 
bers  to  meet  with  the  committee  to 
consider  a  program  of  conference- 
type  meetings  in  connection  with 
the  11th  Exposition  of  ARI  at 
Atlantic  City  in  November  has  been 
announced.  Conferences  will  be  de¬ 
signed  to  interest  architects,  con¬ 
sulting  engineers,  government  spec¬ 
ifiers,  and  manufacturers  of  end 
products,  who  are  customers  for 
the  parts  and  components  to  be  dis¬ 
played.  The  new  members  are  Paul 

(Continued  on  page  1U2) 
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Briefly  Stated 


WpliAhft 


NEW  •  COMPLETE 
AUTHORITATIVE 


HIGH  TEMPERATURE  WATER  SYSTEMS  meets  the 
need  for  an  authoritative  explanation  of  the  principles, 
design  and  operation  of  high  temperature  water  (HTW) 
systems. 

The  author  is  a  distinguished  international  authority  who 
served  as  consultant  on  the  largest  HTW  system  in 
England  (Bicester  Ordnance  Depot)  and  such  U.S.  in¬ 
stallations  as  the  Forbes  and  Olmstead  Air  Force  Bases 
and  the  Cross  factory  in  Detroit.  He  also  designed  the 
HTW  system  for  the  largest  military  establishment  in 
Canada. 

The  book  contains  original  design  data  used  successfully 
in  actual  systems.  Tables,  graphs,  photographs  and 
specifications  serve  as  a  working  guide  .  .  .  and  let  you 
benefit  from  Mr.  Lieberg's  knowledge  and  experience. 

A  special  feature  is  a  full-chapter  treatment  of  the 
design  of  a  typical  system  .  .  .  step  by  step  .  .  .  based 
on  the  principles  developed  in  the  book.  After  mastering 
this  procedure,  the  engineer  will  have  little  difficulty  in 
completing  the  design  of  any  HTW  system! 


J 

rri  A'm  ■neraturc 

Water 
Systems 


8. 


CONTENTS 


1.  Advantages  of  High  Temperature  Water 

Arguments  for  HTW.  Brief  history.  Sample  calculation 
comparing  HTW  to  steam. 

2.  Thennal  Properties  of  Water 

Basic  thermt^ynamics.  Units  defined.  Property  tables  for 
water  and  steam. 

3.  Some  Dedgn  Considerations 

Temperature  drop,  syst^  pressure,  thermal  storage,  sys¬ 
tem  flexibility,  secondary  steam. 

4.  Pressurizing  the  System 

Reviews  pressurizing  methods;  Steam,  air,  inert  gas.  Special 
cases;  heat-power  systems. 

5.  Boilers  and  Expansion  Tanks 

Boiler  selection.  Water  tube  boilers.  Summer  load  condi- 
tioos.  Sizing  expansion  tanks.  Nitrogen  pressure  tanks. 

4.  Controlling  the  System 

Combustion  control  for  various  fuels.  Control  panels. 
Water  level  and  flow  control.  Btu  meters. 

7.  System  Circulation  Pomps 

Great  detail  covering  the  “heart  of  the  system.”  Guarding 
against  flashing.  Pump  sp^.  Friction  heads.  Parallel 
pumps.  Auxiliaries,  drives,  piping. 

8.  Valves 


Valve  types  and  selection.  Materials.  Emergency  closing 
valves.  Valve  sizing.  Venting  by  air  bottles. 

9.  Piping 

Heat  flow  capacity  of  pipes.  Design  temperature  drop. 
Expansion  loops  and  joints.  Pipe  sizing  and  insulation. 

10.  Process  Heating 

HTW  for  process  heating.  Heat  exchangers  and  converters. 
Valving  and  control  for  process. 

11.  SpiKe  Heating  with  HTW 

Unit  heaters.  Fan-coil  systems.  Radiant  panels.  Complete 
with  application  data  for  all  systems. 

12.  Applications 

Describes  numerous  military  and  civilian  installations  in 
U.  S.,  Canada,  and  Europe.  Economic  and  design  com¬ 
parison  with  low  temperature  water  and  steam  systems  for 
similar  situations. 

13.  Desagning  a  Typical  System 

Ten-step  design  procedure  for  any  HTW  system.  Theory 
and  practice  summarized  and  applied  to  complete  design 
example. 

14.  Appendix 

A  complete  specification  of  a  typical  boiler  plant  and 
auxiliaries  for  a  high  temperature  water  system. 
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lUI  I  UIVIL 


CONTROL 


install 


FLCXnUST 

HOSE 

Made  of  strong  neoprene  coated 
cotton  or  nylon  fabrics  spiral 
wire  leinfonxd. 

For  off  kinds  of  fume  and  dust 
control,  and  ventilation  uses. 
Extremely  fkxible,  durable, 
and  lightweight. 

ExcefMdonally  easy  to  cut,  install, 
coring  reuse,  and  relocate. 

Sizes  l\4*  thru  36"  i.d. 


aagu^^  - 

WrW  wWr  OVfVBv  fWV|r 

Difiribiiton 
la  aM  priadeal  cMm 


THE  FLEX  AUST  COMPANY 


D»pt.  HV-5 


PIRK  AVE  .  NEW  YORK  U,  N  Y. 


M.  Auftenstein,  president  of  Air- 
temp  Div.,  Chrysler  Corporation ; 
M.  M.  Lawler,  vice-president, 
Worf’ington  Corporation,  and  R. 
K.  Surf  ass,  vice-president,  West- 
intrhouse  Electric  Corporation.  .  .  . 

The  Technical  Committee  of  the 
Fuel  Oil  and  Water  Heater 
Manufacturers  Association,  New 
York.  N.  Y.,  is  in  the  process  of 
writinir  thermal  and  mechanical 
standards  cover! njr  steam-to- water, 
water-to-water,  and  other  types  of 
shell  and  tube  heat  exchantrers. 
When  these  are  complete  they  will 
be  available  in  brochure  form  to 
engineers  and  architects  for  speci¬ 
fying  purpo.ses.  The  following  com¬ 
panies  are  pre.sently  members :  Ad.s- 
co  Industries,  Inc.,  Davis  Engi¬ 
neering  Corp.,  General  Fittings 
Corp.,  Manning  &  Lewis  Engineer¬ 
ing  Co.,  Patterson-Kelley,  Inc., 
Richmond  Engineering  Co.,  Taco 
Heaters,  Inc.,  The  Sims  Company, 
W'ater  Tube  Boiler  &  Tank  Co.,  and 
Yula  Corporation.  .  .  . 

Stanford  Research  Institute, 
Menlo  Park,  Calif.,  announced  two 
major  changes  in  its  corporate  title 
structure:  E.  Finley  Carter,  SRI 
director,  is  named  to  the  newly- 
created  po.st  of  president,  and  will 
serve  as  a  member  of  the  executive 
committee  of  the  board  of  direc¬ 
tors.  Weldon  B.  Gibson,  associate 
director,  has  been  named  vice-presi¬ 
dent  and  member  of  the  board  of 
directors.  These  actions  have  been 
taken  in  response  to  the  growing 
size  and  scope  of  the  Institute’s 
activities,  and  in  recognition  of  the 
stature — both  national  and  interna¬ 
tional — which  it  has  achieved.  The 
In.stitute’s  relation.ship  with  Stan¬ 
ford  University  is  not  affected. 
SRI  articles  of  incorporation  stip¬ 
ulate  that  the  trustees  of  the  Uni¬ 
versity  are  the  general  members  of 
the  not-for-profit  corporation,  and 
that  the  president  of  the  University 
is  ex-officio  chairman  of  the  SRI 
board  of  directors?.  .  .  . 

NEW  REPRESENTATIVES 


GAS  and/or  OIL  BURNERS 


LARGE  or  S/AALL 


SINGLE  or  DUAL  FUEL 


PACKAGED  or  FIELD 


ASSEMBLED 


ATMOSPHERIC  or  FORCED 
DRAFT 


1 


ELECTRONICS  of  ALL 


COMPETENT 
Sales  and  Service 
in  all  areas 


The  Joel  O.  Turner  Co.,  202  W’est 
Taylor  Ave.,  East  Point,  Ga.,  is 
appointed  sales  representative  for 
CoRDLEY  &  Hayes,  manufacturers 
of  electric  water  di.spensers,  for 
Georgia  and  South  Carolina.  In  ad¬ 
dition  to  the  Cordley  line,  Mr. 


Write  for  Bulletin  B1 
The 

WEBSTER  ENGINEERING 
Company 
Box  5246,  Tulsa,  Oklahoma 
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Turner’s  company  also  represents 
other  firms  in  the  plumbinsr  field. . . . 

Milwaukee  Stove  and  Furnace 
Supply  Co.,  5070  West  State  St., 
Milwaukee,  is  the  new  Wisconsin 
distributor  of  Bryant  Manufac¬ 
turing  Co.’s  residential  heatinpr  and 
air  conditioning  equipment.  .  .  . 

Duro-Dyne  Corp.,  Farmingdale, 
N.  Y.,  has  designated  William  D. 
Bogh  as  sales  representative  for 
Southern  California  and  Arizona. 
Mr.  Bogh  also  repre.sents  Field 
Controls,  Skuttle  Manufacturing 
Co.,  and  Bacharach  Industrial  In¬ 
strument  Company.  .  .  . 

R.  J.  McCrory,  Jr.  is  represent¬ 
ing,  in  the  Pittsburgh  area,  the 
L.  J.  Wing  Mfg.  Co.,  Linden,  N.  J., 
manufacturers  of  combustion  and 
air  handling  equipment.  He  will 
handle  sales  in  Pittsburgh,  We.stern 
Penn.sylvania,  and  Eastern  Ohio 
counties,  Northeastern  Maryland 
and  Northeastern  West  Virginia. 
The  new  Pittsburgh  office  is  lo¬ 
cated  at  301  Fore.st  Avenue.  Ben 
.\von,  Pittsburgh  2,  Pa.  .  .  . 

The  following  distributors  of  its 
4-D  wrought  iron  pipe  are  an¬ 
nounced  by  A.  M.  Byers  Co.,  Pitts¬ 
burgh,  Pa.:  Union  Supply  Co., 
Durham,  N.  C.  (in  cooperation  with 
Byers’  division  office  in  Atlanta) : 
Brown  Pipe  &  Supply  Co.,  2222 
First  St.,  N.W'.,  Albuquerque, 
N.  M.  (in  cooperation  with  the 
Houston  office)  ;  Aetna  Engineer¬ 
ing  Co.,  Alton,  N.  H.  (in  coopera¬ 
tion  with  the  Boston  office) ;  and 
Mid-States  Supply  Co.,  Kansas 
City,  Mo.  (in  cooperation  with  the 
St.  Louis  office).  .  .  . 

The  Blake  Division  of  Hoff¬ 
man  Specialty  Mfg.  Corp.,  Indian¬ 
apolis,  Ind.,  announces  that  Borin 
&  Frankel,  48-15  31st  Avenue,  Ijong 
Island  City  3,  N.  Y.,  is  its  repre¬ 
sentative  for  the  metropolitan  area 
of  New  York  and  Northern  New 
Jersey.  .  .  . 

Wittichen  Supply  Company  is  the 
new  wholesaler  in  the  Birming¬ 
ham,  Ala.,  area  for  the  complete 
line  of  Dunham-Busii  products  for 
air  conditioning,  refrigeration  and 
heating.  In  business  since  1946, 
Wittichen  recently  expanded  facili¬ 
ties  to  include  a  drive-in  window 
for  speedier  service  on  phone 
orders,  a  “first”  in  wholesaler  mer¬ 
chandising,  it  is  said.  .  .  . 


Beautiful  Doctors  Motel 
St.  Petersburg,  Florida. 

V 


A 

View  of  Vilter  compres¬ 
sors  that  provide  the  re¬ 
frigeration  for  the  air 
conditioning  system. 


Comfortably  Cool  in  a  Warm  Sunny  Clime 


Comfortably  cool  year  ’round  . . .  inside,  that  is,  at  Doctors  Motel, 
St.  Petersburg,  Florida.  Dependable  Vilter  air  conditioning  is  the 
answer. 

There  are  100  motel  units  at  Doctors  Motel  and  all  are  Vilter 
air  conditioned.  The  system  has  a  total  capacity  of  100  tons  and  is 
designed  to  keep  the  rooms  at  78°  F.  and  50%  relative  humidity 
when  outside  temperature  is  100°  F.  and  humidity  90%. 

This  motel  was  opened  to  the  public  in  December,  1956.  From 
that  time  to  the  present  not  a  single  adjustment  has  been  re¬ 
quired  on  the  air  conditioning  system.  It  is  functioning  per¬ 
fectly  and  hasn’t  required  any  service  work  ...  a  cost-saving 
installation.  The  owners  are  delighted  with  the  performance  of  the 
Vilter  system. 

Vilter  equipment  installed  at  Doctors  Motel  includes  two  six- 
cylinder  VMC  Refrigerant- 12  compressors;  one  shell  and  lube 
condenser,  liquid  receiver,  water  chiller  and  100-ton  heat  exchanger. 

Correct  system  layout,  well-engineered  equipment,  careful  fabri¬ 
cation,  and  floor  testing  of  Vilter  equipment  pays  off  in  efficient 
operation,  long  life  and  minimum  maintenance.  Why  not  call  in 
Vilter  for  your  refrigeration  and  air  conditioning  requirements. 

Sold  by  Vihor  Ditiribulor,  O'Dowor  Enginooring  Company,  Kansas  City  6,  Ma. 

Architects:  Kivett,  Myers  &  McCallum,  Kansas  City,  Mo. 

Mechanical  Engineer:  W.  L.  Cassell,  Kansas  City,  Mo. 


Write  for  this  helpful  bulletin  fo: 
The  Vilter  Manufacturing  Company,  Dept.  G-816 


2217  S.  First  Street 
Milwaukee  7,  Wisconsin 


Bulletin  820 
Vilter  VMC 
Compressors 


AIR  CONDITION 


I  N  G 


THE  VILTER  MANUFACTURING  COMPANY,  Milwaukee  7,  Wisconsin 

Air  Units  •  Ammonia  A  Freon  Comoressors  •  Bosstor  Compressors  •  Baudelot  Coolers  •  Water  A  Brine  Coolers  •  Blast 
Freezers*  Evaporative  A  Shell  A  Tube  Condensers*  Pipe  Coils*  Valves  A  Flttinfs*  Pakice  A  Polarllako  Ice  Machinos 
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Briefly  Stated 


•  Yaurway  Gun-Pakt 
Joints  are  serviced 
in  the  line  under 
full  steam  pressure. 

•  Costly  shutdowns 
eliminated. 

•  Maintenance 
records  show  1 
manhour  per  year 
per  joint. 

9  Fewer  expansion 
joints  needed  jier 
length  of  pipeline 
with  Gun-Pakt. 


For  new  Yarway 
Expansion  Joint  Catalog 
EJ-1916  write 
Yarnall-Waring  Cc 
104  Mermaid  Avenue, 
Phila.  18,  Pa. 


go 


with  (onfideate 


Products  Division  of  Todd 
Shipyards  Corp.,  New  York,  N.  Y., 
announces  that  Universal  Combus¬ 
tion  &  Air  Conditioning  Corp.,  7 
Herkimer  Place,  Brooklyn,  is  func¬ 
tioning  as  sole  distributor,  ware- 
houser  and  servicing  agency  for  the 
Todd  line  of  stationary  burners  and 
replacement  parts  within  the  five 
boroughs  of  New  York  City  and  in 
Nassau  and  Suffolk  counties  of 
New  York.  .  .  . 

Handling  packaged  residential 
and  commercial  equipment  for 
Airtemp  Div.,  Chrysler  Corp.,  are 
two  independent  wholesalers-dis- 
tributors:  The  Sampson  Co.,  Chi¬ 
cago,  Ill.,  and  the  recently-organ¬ 
ized  McCarthy  &  Co.,  Inc.,  Mil¬ 
waukee,  Wis.  The  Samp.son  Co.  has 
appointed  R.  M.  Hagan  manager 
of  its  air  conditioning  division.  .  .  . 

Two  New  York  State  representa¬ 
tives  for  American  Air  Filter  Co., 
Inc.,  Louisville,  Ky.,  have  combined 
their  operations.  Paul  H.  Chartres, 
Albany,  and  William  L.  Jacobs, 
Schenectady,  have  merged  their 
firms  and  are  now'  doing  business 
under  the  name  of  Air  Equipment 
Company.  Air  Equipment  Company 
is  the  sales  outlet  in  the  upstate 
New  York  area  for  AAF’s  line  of 
air  filters,  dust  control,  engine  & 
compressor,  school  air  systems, 
heating,  ventilating,  air  condition¬ 
ing,  and  commercial  portable  heater 
products.  With  the  creation  of  the 
new  firm.  Pierce  F.  Chartres,  w’ho 
had  been  associated  with  AAF  for 
thirty-four  years,  retired  from  ac¬ 
tive  participation  in  the  business.. . . 

Airtrol  Supply,  Inc.,  2701  Agnes 
St.,  Corpus  Christi,  became  the 
fifth  separate  organization  in  the 
State  of  Texas  to  currently  repre¬ 
sent  Drayer-Hanson,  Los  Angeles, 
Calif.,  Div.  of  National-U.S.  Radia¬ 
tor  Corp.  Airtrol’s  territory  in¬ 
cludes  the  Greater  Corpus  Christi 
area,  and  the  Rio  Grande  Valley, 
West  to  Laredo  and  northwest  to 
Victoria.  .  .  . 

Jenn  Air  Products  Co.,  Inc., 
Indianapolis,  Ind.,  announces  the 
appointments  of  the  following  rep¬ 
resentatives:  0.  M.  Jones  Co.,  1015 
A.  E.  Unake  Ave.,  Johnson  City, 
covering  the  eastern  part  of  the 
state  of  Tennessee;  R.  E.  Gardner 
Company,  107-12th  Ave.  North. 
Nashville,  covering  the  central  part 


SAFE  OPERATION  OF 
OVERHEAD  VALVES 


with  a 


Adjustable 

SPROCKET  RIM 

with  Chain  Guide 


ELIMINATE  THIS 


Simplifies  pipe  layout 
Fits  any  size  valve  wheel 
Easy  to  install  and  operate 
Operates  any  valve  from  plant  floor 
Time  and  money  saving  fixture 
No  maintenance;  first  cost  only  cost 
Packed,  completely  assembled,  one  to  a  carton 
Hot  galvanized,  rust-proof  chain  available 
for  all  sizes 

Easy  to  follow  instructions  with  each  unit 
Your  supplier  carries  complete  stocks 
Write  for  new  descriptive  cotalog  sheet  and 
prices 


STEAM  SrEdAin 


5  MBBITT  SQUARE,  NEW  BEDFORD,  MASS.,  U.S.A. 
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of  Tennessee,  and  Walter  C.  Strick¬ 
land  Co.,  152  Ellis  St.  N.  E.,  At¬ 
lanta,  covering  the  entire  state  of 
Georgia.  .  .  . 

New  representatives  of  Farr 
Company,  Los  Angeles,  Cailf.,  man¬ 
ufacturer  of  air  filtration  equip¬ 
ment,  are:  F.  C.  Clifford  Inc.,  1014 
Cathedral  St.,  Baltimore  1,  Md. ; 
George  A.  Schiller.  140  Elmdorf 
Ave.,  Roche.ster  19,  N.  Y. ;  Law 
Instrument  Co.,  P.  O.  Box  95,  An¬ 
gola,  Ind. ;  McMurry  and  Co.,  33  | 
NE  6th  St.,  Miami,  Fla.;  Air  Filter 
Sales  &  Service,  1521  Southwest 
Ave.,  Portland  1,  Ore.;  General 
Equipment  Co.,  616  Hyde  Bldg., 
Spokane,  Wash.,  and  the  following 
offices  of  Engineering  Sales  Co. : 
171  Audubon  Blvd.,  New  Orleans 
18,  La.;  P.  O.  Box  9806,  Jackson, 
Miss.;  4824  Woodside  Dr.,  Baton 
Rouge,  La.;  and  P.  0.  Box  603, 
Mobile,  Ala.  ...  I 

Dyke  and  Tutsch  Co.,  Milwaukee, 
has  been  named  boiler  sales  repre¬ 
sentative  for  Cleaver-Brooks 
Company  packaged  fire  tube  boilers 
for  the  entire  state  of  Wisconsin 
with  the  exception  of  the  Eau  Claire 
and  Superior  areas.  They  have  rep¬ 
resented  the  Milwaukee  manufac¬ 
turer  in  southeastern  Wisconsin 
since  1952. 

BURGEONING  BUSINESS 

David  E.  Morgan,  director  of 
research  of  Warren  Whbster  & 
Company,  Camden,  N.  J.  manufac¬ 
turer  of  heating  and  cooling  equip¬ 
ment  announced  a  three-year  plan 
for  research  and  development,  in¬ 
cluding  a  critical  analysis  of  Web¬ 
ster  products  with  a  view  of  in¬ 
corporating  design  change  wher¬ 
ever  it  is  indicated  by  market  and 
consumer  need.  The  Division  is 
particularly  intere.sted  in  research 
in  the  air  conditioning  field.  .  .  . 

Crane  Co.,  Chicago,  Ill.,  has  con¬ 
solidated  its  sales  and  purchasing 
divisions  as  part  of  a  continuing 
program  aimed  at  increasing  oper¬ 
ational  and  organizational  effi¬ 
ciency.  A  .substantial  part  of  the 
company’s  sales  presently  involves 
the  merchandising  of  products  made 
by  other  manufacturers.  Since  sales 
and  purchasing  are  so  closely  re¬ 
lated  in  the  company  it  is  advan¬ 
tageous  to  combine  the  two  func¬ 
tions.  The  consolidated  divisions 


EDWARDS 

REFRIGERANT  CONDENSERS 
COST  LESS,  REDUCE 
MAINTENANCE  COSTS. 


Hundreds  of  thousands  of  Edwards  Refrigerant  Condef^ers 
have  already  been  installed  by  the  biggest  names  id  Air 
Conditioning  and  Refrigeration... here’s  why. 

EDWARDS  FINNED  TUBE  CONDENSERS 

•  Lower  initial  cost 

•  Less  copper  per  BTU 
of  heat  transfer 

•  Low  water  pressure  drop 

•  Less  circuiting 

•  More  compact  condensers 

•  More  durable  construction 

•  Longer  trouble-free 
operation 

•  Lower  maintenance  costs 

EDWARDS  CO-AXIAL  CONDENSERS 

•  Reduce  condenser  water  35% 

•  Reduce  cost  30%  to  40% 

•  Reduce  refrigerant  charge 

•  Reduce  shipping  weight 

•  Reduce  cooling  tower  size 

•  Stabilize  capillary 
performance 

•  Compact  shapes  available 

•  Continuous  circuits 
without  joints 

•  Simplified  connections 

Write  today  for  extensive  technical  literature  and  further  information. 

EDWARDS 

ENGINEERING  CORP. 


MANUFACTURERS  OF  AIRVEC... 

The  convection  air-cooled  condenser  that  eliminates 
fans,  motors,  noise,  and  maintenance.  Catalog  AV-2 


1614  Alexander  Ave.,  Pompton  Plains,  N.  J.  •TEmple  5-2808 
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Briafly  Stated 


140  Feet  of  Burt  Monovent 
Ventilates  Armco  Steel 
Heat  Treatment  Building 

CONTINUOUS  RIDGE  GRAVITY  VENTILATOR 
OF  ARMCO  ALUMINIZED  STEEL  EXHAUSTS 
HEAT  AND  FUMES  OVER  ENTIRE  LENGTH 


This  husky  48”  Burt  Monovent  Continuous  Ridge  Ventilator  is  on 
Armco  Steel  Corporation's  Heat  Treatment  Building  at  their 
Butler,  Pa.  Wheel  Works.  Its  Armco  Aluminized  Steel  Type  2 
exterior  provides  excellent  resistance  to  atmospheric  corrosion, 
assuring  long  service  life  and  reduced  maintenance.  .  .  .  The 
Monovent  is  particularly  efficient  for  heavy  industry — in  steel 
mills,  foundries,  forge  shops,  etc.  It  converts  the  entire  roof  line 
into  a  huge  exhaust  that  rapidly  removes  high  heat  and  fumes 
from  its  entire  length.  Floor  operated  center-hinge-type  dampers 
control  the  unit.  .  .  .  The  Burt  Monovent's  simple,  sturdy  con¬ 
struction  provides  long,  trouble-free  life.  Standard  sizes  from  4”  to 
96"  handle  almost  any  requirement.  See  Sweet's  for  complete  data 
or  write  Burt — today! 


INSTALLS  ON  ANY  TYPE  ROOF 
SIZES  FROM  4"  to  96"  IN  ANY  LENGTH 
STURDY  LONG-LIFE  CONSTRUCTION 
MINIMUM  MAINTENANCE 


Send  ^  FREE 


Write  far  Burt  Data  Book  SPV-IOI-H 
It  supplies  quick  date  on  Burt's 
complete  line  of  modern  Roof  Ventilators. 


fll  4  BRIflTT  1EITILU0RS«L0U!EIIS«SIIEET  METU  SPECIALTIES 


The  Uliri  Manufacturing  Company 

49  E.  South  St.  Akron  11.  Ohio 


MEMIER  AIR  MOVING  A  CONDITIONING  ASSOCIATION,  INC. 


will  be  headed  by  George  F.  Burley, 
newly  elected  vice-president  for 
marketing  and  procurement.  He  has 
been  vice  president  for  purchasing 
and  traffic  since  Dec.  1,  1957.  .  .  . 

Purchase  of  the  General 
Blower  Co.,  Morton  Grove,  Ill.,  by 
ILG  Electric  Ventilating  Co., 
was  announced.  The  newly  acquired 
company  will  be  operated  as  the 
General  Blower  division  of  Ilg  Elec¬ 
tric  Ventilating  Co.  and  will  con¬ 
tinue  to  manufacture  industrial 
fans,  turbo  blowers,  heat  fans  and 
forced  draft  equipment.  No  change 
in  personnel  is  contemplated.  .  .  . 

Walworth  Company,  New  York, 
N.  Y.,  a  leading  manufacturer  of 
valves  and  fittings,  has  completed 
negotiations  with  Midwest  Piping 
Company,  Inc.  for  the  manufacture 
of  Walworth  welding  fittings  to 
complement  its  present  lines  of  cast 
and  malleable  fittings.  Fittings  will 
be  sold  nationally  through  Wal¬ 
worth  offices  and  distributors.  .  .  . 

Dravo  Corporation,  Pittsburgh, 
Pa.,  has  opened  a  new  sales  office 
in  Hartford,  Connecticut,  at  119 
Ann  Street  to  sell  and  service  its 
complete  line  of  indu.strial  and  com¬ 
mercial  warm  air  space  heating  and 
process  drying  equipment.  The 
Hartford  office  will  serve  the  en¬ 
tire  state  of  Connecticut  and 
Hampden,  Hampshire,  Franklin  and 
Berkshire  counties  in  the  Common¬ 
wealth  of  Massachusetts.  .  .  . 

Carrier  Corporation,  Syracu.se, 
N.  Y.,  and  Stone-Platt  Industries, 
Ltd.,  of  Great  Britain,  jointly  an¬ 
nounced  the  formation  by  Carrier 
International  Ltd.  and  Stone-Platt 
of  a  new  company,  Carlyle  .Air 
Conditioning  and  Refrigeration 
Ltd.,  which  will  engaged  in  the  air 
conditioning  and  refrigeration  bus¬ 
iness.  The  announcement  di.sclc.sed 
that  the  same  interests  have  ac¬ 
quired  all  the  outstanding  capital 
stock  of  Winsor  Engineering  Com¬ 
pany  Ltd.,  Glasgow,  Scotland, 
which  for  many  years  has  special¬ 
ized  in  the  in.stallation  of  air  con¬ 
ditioning,  ventilating  and  refrig¬ 
eration  sy.stems  on  .shipboard.  The 
head  offices  of  Carlyle  will  be  in 
London.  Ralph  S.  Reynolds,  for¬ 
merly  in  charge  of  the  business  of 
Carrier  International  in  the  Union 
of  South  Africa,  has  been  desig¬ 
nated  managing  director. 
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Simplifying  Field  Survey  Dofa 

How  to  make  a  survey  —  Sample  surv-ey  form 

Basic  Design  Data 

Design  I'oordination  Design  data  form 
Plumbing  Codes 

Tode  variations  —  Interpretation  —  Revising  a  I'ode  — 
National  plumbing  code 

Footing  Drains  Around  Buildings 

Installation  —  Cleanouts  —  Sand  interceptors 

Location  and  Construction  of  Dry  Wells 
Sizing  —  Construction  —  Location 

How  to  Instoll  Drainage  Piping  in  Fill 
('omiMcted  soil  —  Fill  —  Piping  sup|>urt 

Function  of  Drainage  Basins 

Rainfall  disposal  —  Dry  Wells  — >  Drainage  basins 

Protection  of  Site  Utility  Lines 

Proiesi  utilities  Underground  dangers  —  Trenching 

Sub- surface  Water  Conditions 

Piping  arrangement  —  Water|)roofing  —  Sewage  ejectors 

Design  and  Construction  of  Manholes 
DK'ation  —  Shai>e  —  Materials 

Water  Supply  for  Construction  Projects 

Res|M»nsihility  —  Piping —  Installation  — f'onnectirms 

Access  Space  for  Plumbing  Fixtures 

Di-sign  data  —  Advantages  —  Cleararu'es 

Wet  Columns  in  Multi-story  Buildings 

Water  and  waste  facilities  —  Spai'ing  —  Arrangement 

Fixture  Roughing  for  Low  Rent  Housing  Projects 
Tvpical  layout  —  Spat-e  requirement  —  Kcunumy 

Vent  Stock  Terminal 

Roof  iMMwtration  —  Flashing  —  Proteclion 


Sump  Pump  Installations 
Basins  —  Special  conditions  Code  compliance 

Importance  of  Cleanouts  in  Building 
Kinds  of  cleanout  —  Storm  water 

How  to  Install  Exterior  Cleonouts 

Ground  settlement  ~  Grass  surfav'es  —  Paved  tof) 

Flexible  Arrangement  of  Rest  Room  Facilities 
Old  and  new  buildings  —  Fixture  roughing 

Providing  Access  for  Building  Trops 

Shallow  installations  —  Concrete  pits  —  Backwater 
valvea  —  Watertight  installations 

Service  Hot  Water  for  Schools 

Determining  neetls  —  Generation  equipment  —  Storage 

External  Indirect  Water  Heaters 

Cepecity  —  Operation  —  C'irculation  —  Supply 

Two-Temperature  Service  Hot  Water 

Methods  —  Generators  —  Dual  installation 

Economy  in  Service  Hot  Water  Generation 
Condensate  coolers  Storage  —  Piping 

Supports  for  Hot  Water  Storage  Generators 
DK’atinn  »  Clearances  —  Sizing  —  Suspension 

Water  Hammer  Arrestors 

Water  hammer  causes  —  Methods  of  control  ~  Devit'es 

Balancing  Service  Hot  Water  Systems 

C'irculation  —  Upfeed  systems  Valving  —  Controls 

Interception  of  Volatile  Fluids 

Fluor  drainage  —  Fire  hazard  —  Multi-story  installationn 

Exponsion  in  Hot  Water  Piping  Systems 

Expansion  rates  —  Devii'es  —  Hangers  —  Anchoring 

Increasing  Water  Supply  Pressure  in  Buildings 

Street  mains  —  l  ankless.  pneumatic  and  rcKtf  tank  s>  stem- 


First  Aid  Fire  Protection 

Occupancy  Standard  and  extra  equipm»-nt 

Fire  Protection  for  Aportment  Houses 

Standpi|>e  system  —  Piping  —  Water  supplv  — 

Hose  stations 

Fire  Protection  in  Tall  Buildings 

Standpi|)e  systems  —  Siamese  i'onnection  —  Fin*  p  . 

Hose  stations  —  Rcx>f  manifold  —  Roof  tank 

Parking  Area  Drainage 

Methods  —  Sump  pumps  —  Dry  wells  —  Basir* 

Storm  Drainoge  System  for  Flat  Roofs 

Rainfall  intensity  —  Types  of  drain  —  Flow  — 
C'onnec‘tions —  Piping 

Water  Service  for  Research  Laboratories 

Distribution  piping  —  Supply  separation  —  Hot  w.iter 
systems  —  laboratory  benches 

Emergency  Protection  of  Loboratory  Personnel 
Emergency  devices  —  Showers  —  Location  —  Types 

Drinking  Water  Systems 

Fountains  —  C'ooler*  —  Roughing  in  —  Central  *>  stems 
Distilled  Water  Systems 

Distilling  units  —  Storage  tanks  —  Central  s\  ^tefr.s 

Fixtures  for  Mental  Hospitals 

Rest  rooms  —  lavatories  —  W'ater  closets  —  Roughing 
in  —  Shower  rooms  —  Private  rooms 

Plumbing  Systems  for  AAotels 

Motel  units  Arrangement  —  Ai'cess  —  Fixtures 

Water  and  Droinoge  Facilities  for  Animal  Quar*e'i 
Cage  cleaning  —  Drainage  —  Waste  systems 

Draining  the  Planting  Area 

Interior  art  ii»  —  Rtiof  ureas  —  Fxtenor  plantin. 


ALL  THIS  INFORMATION  ON 


Design  of 
Plumbing  and 
Drainage 
Systems 


MODERN  PLUMBING  PRACTICE 
AND  DESIGN  IN  ONE  BOOK! 

Louis  Blendermann,  well-known  authority,  draws  upon  more  than 
twenty  years  of  plumbing  design  experience  to  present  this  ency¬ 
clopedia  coverage  of  modern  plumbing  practice  and  design. 

If  you  are  an  engineer  or  contractor  the  profuse  and  detailed 
illustrations  of  specialized  and  modern  installation  techniques  will 
be  of  value  to  you.  DESIGN  OF  PLUMBING  AND  DRAINAGE 
SYSTEMS  is  also  a  detailed  guide  for  the  young  designer  and  a 
complete  reference  manual  for  the  experienced  designer  who  meets 
a  new  and  unusual  problem. 


To  order,  use  coupion  below  or  circle  letter  F  on  pnistcard,  last  page. 


328  Pages 
201  Illustrations 


$7.00 

Mail  order  from  Canada  and 
overseas,  $8.50 


THE  INDUSTRIAL  PRESS,  93  Worth  Street,  New  York  13,  N.  Y. 
Please  send  me  copies  of  Design  of  Plumbing  and  Drainage 

Systems. 

□  Check  or  money  order  is  enclosed.  Send  book  (s)  postpaid. 

□  Send  book  (s)  and  invoice,  including  postage.  I  will  pay  within  five  days 

if  I  decide  to  keep  the  book  (s).  □  Bill  me  □  Bill  company 

Name .  . 

Company  .  . 

Company  Address  .  . 

City  .  Zone  State 

Home  Address  . 

(Please  fill  in  if  you  want  book  sent  to  your  home)  ACHV  5  59 
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round  type  punkah  louvres 

More  than  thirty  years  ago  THERMOTANK 
engineers  designed,  developed  and  installed 
round  punkah  louvres  (the  original  jet  air  out¬ 
let)  in  ships  sailing  to  the  Far  East.  Since  its 
original  application  in  ships,  the  effectiveness 
of  THERMOTANK  punkah  louvres  has  been 
widely  used  on  an  ever  increasing  variety  of 
applications. 

HERE  ARE  SOME  REASONS  WHY: 

O  Finger-tip  adjustment  projects  air 
stream  in  any  desired  location. 

0  Provides  the  most  effective  throw  for 
its  size  and  pressure. 

e  Ideally  used  for  air  distribution  in  re¬ 
mote  areas  where  branch  ducts  cannot 
be  accommodated. 

O  Draftless,  quiet  operation  .  .  .  easy  to 
balance. 

THERMOTANK  round  type  punkah  louvres  are 
recommended  for  any  cooling,  heating  or  ven¬ 
tilating  requirement.  For  complete  engineering 
data  on  round  punkah  louvres,  ask  for  catalog 
TA-150. 


high  velocity  units  •  punkah  louvres 
air  diffusers  •  filters  •  exhausters 
registers  and  grilles 


Sold  exclusively  by  representatives  lor; 

AIR  DEVICES  INC. 

1S5  MADISON  AVfNUE,  New  York  I  A,  N.  Y. 


(Book  Reviews  concluded  from  page  97} 

ciples  of  refrigeration,  there  are  chapters  on  air  refrigera¬ 
tion  systems;  vapor  refrigeration  systems;  the  compound 
vapor-compression  systons;  refrigerant  compressors; 
solid  carbon  dioxide ;  multiple  evaporator  systems,  absorp¬ 
tion  refrigeration  system;  refrigeration  in  air  condition¬ 
ing;  water  vapor  refrigerating  systems  and  heat  pumps. 

Mechanical  Refrigeration,  by  N.  R.  Sparks  and  C.  C. 
DiLio.  Cloth  bound,  6x9  inches,  283  pages.  Published 
by  McGraw-Hill  Book  Co.,  330  W.  42nd  St.,  New  York 
36,  N.  Y.  Price,  $8. 


Canadian  Degree-Days — The  Meteorological  Branch, 
Department  of  Transport,  Dominion  of  Canada.  Ottawa, 
has  published  a  15-page  mimeographed  circular  on 
degree-days  by  months  for  24  localities  in  southern 
Ontario  and  seasonal  totals  for  131  localities,  together 
with  monthly  and  seasonal  extremes  and  probability  data 
in  connection  with  degree-days.  It  is  identified  as  Cir. 
3159,  CLI.— 18. 


Canadian  Degi 

ree-Days  for  March, 

1959* 

c«,  1 

M 

arch 

Cumu 

lative 

1959 

1  Normal  | 

1959  1 

Normal 

Calgary,  Alta . 

972 

1200 

7653 

7740 

Charlottetown,  P.  E.  1.  . . 

1218 

1220 

7380 

6900 

Crescent  Valley,  B.  C.  ... 

953 

940 

6619 

6600 

Edmonton.  Alta . 

950 

1290 

8405 

8660 

Fort  William.  Ont . 

1290 

1380 

8980 

8750 

Grande  Prairie,  Alta.  . . . 

1 118 

1380 

9308 

9100 

Halifax,  N.  S . 

1053 

10*2 

6248 

5997 

London,  Ont . 

1 1 16 

1040 

6636 

6250 

Medicine  Hat.  Alta . 

899 

1130 

7594 

7510 

Moncton,  N.  B . 

1227 

1190 

7665 

7190 

Montreal,  P.  Q . 

1207 

1 180 

7491 

7240 

North  Bay,  Ont . 

1357 

1350 

8429 

8210 

Ottawa,  Ont . 

1250 

1220 

7849 

7520 

Penticton,  B.  C . 

758 

780 

5545 

5520 

Prince  George,  B.  C.  . . 

966 

1 1 10 

7764 

7760 

Quebec  City,  P.  Q.  ... 

1370 

1300 

8477 

7960 

Regina,  Sask . 

1085 

1420 

9125 

9190 

St.  John.  N.  B . 

1 192 

1 160 

7439 

7040 

Saskatoon,  Sask . 

1090 

1440 

9278 

9390 

Timmins,  Ont . 

1489 

1530 

9440 

9400 

Toronto,  Ont . 

1064 

1018 

6187 

5936 

Vancouver,  B.  C . 

675 

680 

4302 

4430 

Victoria,  B.  C . 

659 

620 

4125 

4050 

Windsor,  Ont . 

995 

950 

6112 

5710 

Winnipeg,  Man . 

1356 

1441 

9489 

9178 

•These  data  are  supplied  through  the  courtesy  of  the  Meteorological 
Division  Air  Service  Branch,  Department  of  Transport,  Canada. 

The  Department  reports  slight  revisions  in  the  figures  for  February 
as  published  in  last  month’s  issue.  Corrected  figures  are  Grande  Prairie, 
Alta.,  1548;  North  Bay,  Ont.,  1953;  Ottawa,  Ont.,  1534;  Saint  John, 
N,  B.,  1397. 


COMING  EVENTS 


Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available 


NDHA  CONVENTION — 50th  annual  meeting  of  the  National  Dis¬ 
trict  Heating  Association,  Skytop  Lodge,  Skytop,  Pa.  Secretary- 
Treasurer,  John  F.  Collins.  Jr.,  827  N,  Euclid  Ave.  Pittsburgh  6, 

Pa . JUNE  1-4.  1V5V. 

GAS  AIR  CONDITIONING  SCHOOI^Sales  school  for  gas  air 

conditioning  sponsored  by  the  American  Gas  Association,  Baker 
Hotel,  Dallas,  Tex.  Ralbern  H.  Murray,  American  Gas  Association, 
420  Lexington  Ave.,  New  York  17,  N.  Y . JUNE  1-5,  19SD. 


.-  FOR  ANY  DIFFICULT  *. 

•  • 

tSPOT  COOLING  OR  HEATING- 

e  • 

PROBLEM- SPECIFY  .•* 
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ASTM  MEETIliM— Annual  maating  of  th»  Amorican  Society  tor 
Testing  Materiels,  at  Chalfonte-Ha^on  Hall,  Atlantic  City,  N.  J. 
Secretary  of  the  Society,  1916  Race  St.,  Philadelphia  3,  Pa . 

. JUNE  21-2*.  1959. 

ASHEAE  MEETING  Annual  meeting  of  the  American  Society  of 
Heating,  Refrigerating  and  Air-Conditioning  Engineers,  at  the  Lake 
Placid  Oub,  Lake  Placid,  N.  Y.  Secretary  of  the  Society.  62  Worth 
St..  New  York  17.  N.  Y . JUNE  22-24,  1959. 

AIE  POLLUTION  CONTROL  MEETING— Annual  meeting  of  the 
Air  Pollution  Control  Association,  at  the  Hotel  Stetler,  Los  Angeles, 
Calif.  H.  M.  Pier,  executive  secretary  of  the  Association.  440  Fifth 
Ave.,  Pittsburgh  13,  Pa . JUNE  22-2*,  1959. 

ASSE  MEETING— Annual  meeting  of  The  American  Society  of 
Sanitary  Engineering,  at  the  Mayflower  Hotel,  Washington,  0.  C. 
M.  Mercury,  treasurer-secretary  of  the  Society,  4328  South  Western 
Ave.,  Chicago  9,  III . JULY  19-24,  1959. 


INDUSTRIAL  GAS  SCHOOL— Industrial  gas  school  of  the  Amer¬ 
ican  Gas  Association,  Penn-Sheraton  Hotel,  Pittsburgh,  Pa.  Ralbern 
H.  Murray.  American  Gas  Association,  420  Lexington  Ave.,  New  York 

17.  N.  Y . SEPTEMRER  14-18,  1959. 

ISA  INSTRUMENT-AUTOMATION  EXHI8IT— 14th  annual  Instru¬ 
ment-Automation  Conference  and  Exhibit  of  the  Instrument  Society 
of  America,  at  the  International  Amphitheatre,  Chicago,  III.  H.  S. 
Kindler,  ISA,  313  Sixth  Ave.,  Pittsburgh  22,  Pa . 

. SEPTEM8ER  21-25,  1959. 

WELDING  SOCIETY  MEETING— Fall  meeting  of  the  American 
Welding  Society,  at  the  Sheraton-Cadillac  Hotel,  Detroit,  Mich. 
A.  L.  Phillips,  American  Welding  Society,  33  W.  39th  St..  New  York 

18.  N.  Y . SEPTEMIER  28-OCTOBER  1,  1959. 

AGA  CONVENTION— Annual  convention  of  the  American  Gas 
Association,  at  the  Conrad-Hilton  Hotel,  Chicago,  III.  C.  S.  Stack- 
pole,  managing  director  of  the  Association,  420  Lexington  Ave., 
New  York  17.  N.  Y . OCTOBER  5-7,  1959. 

ASA  CONFERENCE— loth  National  conference  on  Standards,  at 
the  Sheraton-Cadillac  Hotel.  Detroit,  Mich.  Secretary  of  the  Associa¬ 
tion.  70  E.  45th  St..  New  York  17.  N.  Y . OCTOBER  20-22,  1959. 

ARI  EXPOSITION— 1 1  th  Exposition  of  the  Air-Conditioning  and 
Refrigeration  Industry  at  Convantion  Hall,  Atlantic  City,  N.  J.  Geo. 
S.  Jones,  Jr.,  managing  diractor  of  Air-Conditioning  and  Refrigera¬ 
tion  Institute,  1346  C<Mnecticut  Ave.,  N.  W..  Washington  6,  D.  C. 

. NOVEMtER  2-5,  19S9. 

HOTEL  EXPOSITION — National  Hotel  Exposition,  New  York 
Coliseum,  New  York.  N.  Y . NOVEMBER  2-6,  1959. 

COMMERCIAL  KITCHEN  PLANNING— Seminar  on  commercial 
kitchen  planning  at  Michigan  State  University,  East  Lansing,  Mich. 
Ralbern  H.  Murray,  American  Gas  Association,  420  Lexington  Ave., 
New  York  17.  N.  Y . NOVEMBER  9-13,  1959. 

Wi^  AIR  HEATING  CONVENTION— Annual  convention  of  the 
National  Warm  Air  Heating  and  Air  Conditioning  Association,  at 
the  Chase  Hotel,  St.  Louis,  Mo.  G.  Boeddener,  managing  director 
of  the  Association,  640  Engineers  Bldg.,  Cleveland  14,  Ohio . 

. DECEMBER  1-4,  1959. 

ASHRAE  MEETING— Semi-annual  meeting  of  the  American  Society 
of  Heating,  Refrigerating  and  Air-Conditioning  Engineers,  and  the 
2nd  Southwest  Heating  and  Air-Conditioning  Exposition,  sponsored 
by  ASHRAE,  in  Dallas,  Tex.  The  meeting  will  be  at  the  Baker  and 
Adolphus  Hotels,  and  the  Exposition  in  the  Memorial  Auditorium. 

Secretary  of  the  Society,  62  Worth  St.,  New  York  13,  N.  Y . 

. FEBRUARY  1-4,  1960. 

GAMA  MEETING— Annual  Meeting  of  the  Gas  Appliance  Manu¬ 
facturers  Association,  at  The  Greenbrier,  White  Sulphur  Springs, 
West  Va.  H.  Leigh  Whitelaw,  managing  director  of  the  Association, 
60  E.  42nd  St.,  New  York.  N.  Y . MARCH  30-APRIL  1,  1960. 


/•*  FOR  EXTREMELY  LONG 

{throws  of  air  in  large  areas*: 


OF  ANY  ENCLOSURE 


drum  type  punkah  louvres 


Drum  type  punkah  louvres  originated  by  THER¬ 
MOTANK  engineers  combine  design  and  per¬ 
formance  features  that  make  them  ideally  suited 
for  installation  in  large  enclosures  where  ex¬ 
tremely  long  throws  are  required. 


THERMOTANK  drum  type  punkah  louvres  are  engi¬ 
neered  to  provide  both  horizontal  and  vertical  control 
of  the  air  stream.  In  addition,  control  of  length  of 
throw  and  its  location  is  made  possible  by  the  rotating 
drum  feature  and  adjustable  vane  design. 

THERMOTANK  drum  type  punkah  louvres  can  be 
mounted  in  either  a  horizontal  or  vertical  position 
without  affecting  the  distribution  of  air  from  the  out¬ 
let.  This  feature  offers  the  architect  and  engineer  un¬ 
limited  application  possibilities  and  does  not  restrict 
the  location  of  the  punkah  louvres. 

THERMOTANK  drum  type  punkah  louvres  are  highly 
recommended  for  installation  in  missile  manufactur¬ 
ing  plants,  automobile  assembly  plants,  aircraft  plants, 
airport  terminals,  gymnasiums,  arenas,  in  fact,  any 
large  enclosed  area  where  air  movement  must  be 
correctly  distributed. 

For  complete  engineering  data  on  these  punkah 
louvres,  ask  for  catalog  TA-150. 


JkiRmraMlC^  HcilfliR 


high  velocity  units  •  punkah  louvres 
air  diffusers  *  filters  •  exhausters 
registers  and  grilles 


CONGRESS  ON  OCCUPATIONAL  HEALTH— 13^  Infernatlonol 
Congress  on  Occupational  Health,  first  to  be  held  in  the  Western 
Hemisphere,  at  the  Waldorf  Astoria  Hotel,  New  York  City.  Dr.  Leo 
Wade,  organizing  committee,  15  W.  51st  St.,  New  York  19,  N.  Y. 

. JULY  25-29,  1960. 


Sold  exclusively  by  represenfolives  for.- 

AIR  DEVICES  INC. 

115  MADISON  AVENUE,  New  York  16,  N.  Y. 
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Radiator  Corp . 

116 

More  than  100  International-LaMont 
HIGH  TEMPERATURE  WATER  GENERATORS 


(Total  houriy  capacity  over  two  ond  one-half  Billion  Btu) 

All  of  these  users  saved  15-18%  in  installation  costs  alone  over 
comparable  high  presstire  steam  systems  —  and  they  are  continuing 
to  save  in  operating  cftsts  and  50-60%  in  maintenance  costs.  These 

same  savings  can  be  yours. 


INDUSTRIAL  I  COMMERCIAL 
Douglas  Aircraft  Corp. 
Continental  Can  Co. 

Union  Carbide  Nuclear  Co. 
Behr-Manning  Co. 

Johnson  &  Johnson 
American  Airlines  Inc. 

Bethlehem  Steel  Co. 

New  York  International  Airport 
Ohio  Notional  Life  Insurance  Co. 
Trans-Conodo  Air  Lines 
Bethlehem  Pacific  Coast  Steel  Co. 
International  Min.  &  Chem.  Corp. 
HOSPITALS 

N.  E.  Florida  Mental  Hospital,  Fla, 
The  Children's  Hospital,  Ohio 
Bronx  State  Hospital,  N.  Y. 

Loring  AFB  Hospital,  Me. 


SCHOOLS  &  UNIVERSITIES 
Rutgers  University,  N.  J. 

Hilltop  Elem.  School,  Ohio 
American  River  Jr.  College,  Cal. 
Madeira  High  School,  Ohio 
Brigham  Young  University,  Utah 
Indian  Hill  Elem.  School,  Ohio 
Holy  Apostles  School,  Wise. 
Maple  Park  Elem.  School,  Ohio 
Everett  High  School,  Mich. 
Avondale  Elem.  School,  Ohio 
Utica  Jr.  High  School,  Mich. 
Whitewater  High  School,  Wise. 
College  of  Great  Falls,  Mont. 
The  Colorado  College,  Colo. 

St.  Joseph  Seminary,  La. 


Plus  21  U.  S.  Air  Force  and  Navy  Bases. 

C«t  flH  Mtails  frM  yoar  INTRRNATIONAL  DISTRICT  REPRESENTATIVE 
•OILER  BUILDERS  SINCE  MB*  BallctilS  700  IRB  1000  todijr. 

SIhI  HM^BK  ft  ftliMB 

Lee  t  Niih  Prttnn  WMtr  TeRe 
Paakat*  BaHars  •  latateaNaeal- 
LaMaal  Paraai  Riilraelatiaa  Baa- 
aratars  •  ASRIE  BaBa  Prattera 

St>  Best  Streudibere,  Pa.  . 

Monufoctured  in  Canada  by  Canadian  Vickers,  Ltd.,  Montreal,  P.  Q. 


THE  INTERNATIONAL 
BOILER  WORKS  CO. 


Dunham-Bush,  Inc . 
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CLASSIFIED 

ADVERTISING 

Sold  at  $12  per  coliunn  inch. 


WANTED 

INDUSTRIAL  PUMP,  SALES  AND 
APPLICATION  ENGINEER 

An  axcaptional  opportunity  with  «  well-known 
manufacturer  of  heat  axchangari,  pumps  and 
allied  equipment  for  heating  and  air  condi¬ 
tioning.  This  well-known  New  England  firm  is 
looking  for  a  man  with  experience  in  sales 
engineering  of  industrial  centrifugal  pumps, 
for  heating,  cooling  and  other  industrial  ap¬ 
plications.  A  mechanical  engineering  degree 
IS  desirable,  but  equivalent  pump  experience 
would  be  considered.  Salary  commensurate 
with  experience  and  qualifications.  Sand  your 
resume  now  including  salary  history  and  expec¬ 
tations.  Replies  kept  confidential.  Address, 
■ox  941,  Air  ^nditioning,  Heating  ■  Venti¬ 
lating,  13  Worth  St.,  New  York  13,  N.  Y. 


WANTED  MECHANICAL  ENGINEER 

Largo  midwest  Chemical  Company  offers  ex¬ 
cellent  opportunity  for  a  young  Mechanical 
Engineering  graduate  who  has  a  few  years 
experience  in  one  or  more  of  the  following 
fields;  Plant  Engineering,  Design  of  air  heat¬ 
ing  ventilation  and  air  conditioning  systems. 
Design  or  maintenance  of  automatic  pack¬ 
aging  machinery  or  design  or  maintenance 
experience  on  power  plant  equipment.  Lon^ 
terms  opportunities  with  an  expanding  organi¬ 
zation.  Ability  to  assist  in  a  certain  amount 
of  staff  engineering  important.  Send  complete 
resume,  with  salary  requirements  to  Box  131, 
Air  Conditioning,  Heating  ■  Ventilating,  13 
Worth  St.,  New  York  13,  N.  Y. 


WANTED  ELECTRICAL  ENGINEER 

Large  midwest  chemical  company  offers  a 
challenging  opportunity  for  an  experienced 
plant  electrical  engineer.  Will  be  responsible 
for  the  coordination  of  the  engineering  phases 
of  electrical  power,  generation  and  distribu¬ 
tion;  consult  on  technical  problems  requiring 
electrical  and  mechanical  knowledge;  re¬ 
sponsible  for  operations  of  plant  electrical 
systems  also  improvements  and  expansion. 
Must  have  Electrical  Engineering  degree  and 
five  years'  experience.  Prefer  professional 
engineers  license.  Send  resume,  including 
salary  requirements  to  Box  940,  Air  Condition¬ 
ing  Heating  A  Ventilating,  13  Worth  St., 
New  York  13,  N.  Y. 


MANUFACTURERS'  AGENTS 

An  established  manufacturer  with  2$  years  experi¬ 
ence  producing  ventiiatinp  equipment  is  looking 
for  manufacturer's  agents  in  many  sections  of  the 
country  to  sell  their  new  line  of  industrial  fans. 
The  products  include  axial  flow  and  tubeaxia; 
fans,  both  direct  and  beit  driven,  and  power  roof 
ventilators. 

Please  reply  Box  914.  Air  Conditioning.  H?atint 
A  Ventilating,  93  Worth  St.,  New  York  13.  N.  Y. 


NAME  PLATES 

t^gmsol  laminated  laimimid  or  Phrnniir  ulastic 
name  plates  for  identification  of  controls,  swiuhes, 
talves,  etc.  I’lates  are  lilack  with  white  engrated 
characters  and  beveled  to  show  wliite  border. 
Colors  also  available.  Senil  for  sample  and  price 
list.  .Wouthern  Name  I’late  Company,  4tl01  I-at'ave 
St.,  .New  llrhsins  22,  lat. 


I'KI.VTKI)  FORMS  available  for  immediate  ship 
ment.  Heating  A  oil  burner  materials  form, 
burner  service  record  cards,  service  order  forms, 
inspection  inffrrmation  form,  siiivev  sheet  and 
otliers.  Also  can  supply  Hl'KNKII  SKRVUT;  form 
in  It  part  KZK  SNAP  with  3  carlMrns  in  each  set, 
1200  sets  Imprinted  with  your  name,  aildrtvss 
and  telephone,  only  $20.40.  Sen<l  for  samples — no 
obligation.  Write  Dept.  AC.  Degree  Day  Systems. 
SO-.'iO  j9th  St..  Woortside  77,  N.  Y. 
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•Advertiser  appeared  in  preceding  Issue 


The  New  Look 
In  Year  Around 

Air  Conditioning 


1.  Fihtrtd  Forced  Air  Gos 
Fomoces 

2.  Ce«Niter-Flo  or  Up-Fle- 
Tweaty-feor  Models 

3.  HootiRg  Copocitios— 60,000 
to  250,000  ITU 

4.  Cooliag  Copocitios— Two 
to  7'A  Tons 

5.  Air  Cooled  Ronioto 
Condensing  Units 


~tuck«aire  furnace  company 

2045  Evans  AvetiHS  •  San  Francisco,  Calif. 

**aiONccns  and  LCAosns  in 
Ain  CONDITIONING  COMFONT*' 
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TEMPERATURE 

READINGS 


•  Hot  Wator  Systems 

•  Floors,  Walls,  Coilings 

•  Rofrigorotod  Coils 

•  Insulation 

•  All  Othor  Low  Temps. 


You  can  accurately  read  any  low  surface  tem¬ 
perature  with  the  Alnor  Type  2300  Surface 
Pyrometer— in  3  to  5  seconds. 

Take  this  rugged,  portable  instrument  to  any 
job  in  the  field  and  see  how  performance  to 
laboratory  standards  can  save  invaluable  time 
in  balancing  out  a  system... save  the  money  lost 
on  call-backs.  Large  6'  mirrored  scale  is  direct 
reading,  no  conversion... no  errors  in  readings 
..1°  per  division.  Precision  jeweled  movement 
is  protected  against  abuses  of  portable  service 
by  sturdy  walnut  case.  Comes  complete  with 
matched  thermocouple  and  lead  ready  to  use 
on  your  next  trip  out.  Send  for  Bulletin  4257 
and  get  the  complete  story  on  the  full  line  of 
Alnor  Pyrometers.  Just  tear  out  this  ad  and 
mail  on  your  letterhead  to:  Illinois  Testing  Lab¬ 
oratories,  Inc.,  Room  514,  420  N.  LaSalle  St., 
Chicago  10,  Ill. 


ClCncx, 


PRECISION  INSTRUMENTS 
FOR  EVERY  INDUSTRY 


Western  Rotary* 
Roof  Ventilators 

with  Lifetime  Guaranteed  Bearings 

•  "Backward  curved  blower  wheel"  type  mechanism  assures 
high,  constant  exhaust  capacity,  no  backdraft  ever. 

•  Certified  wind  tunnel  tests  by  non-commercial  national  institute. 

•  Unique  factory  lubricated  sealed  bearings  are  specially  designed 
for  positioning  load,  countering  wind  pressure,  assuring  stability. 

•  Lock-on  rotor,  yet  removable  without  special  tools. 

•  Exclusive  Western  corrugated  vane  increases  rigidity. 

•  Low,  functional  type  adds  beauty. 

•  Baked  enamel  paint  coating  for  beauty  and  long  life. 

•  Aluminum,  copper,  or  stainless  steel  construction  available. 

Other  type  ventilators  include: 

•  Stationary  •  Vertical  exhaust 

•  Directional  •  Axial  roof 

•  Continuous  ridge  •  Unit  ventilators 

Complete  Catalog  in  Sweets  and  Western  States  A-E-C 

Write  for  catalog  and  name 
of  nearest  representative. 

WESTERN 
ENGINEERING 

4108  Glencoe  Avenue,  Venice,  California 

Since  1921  ...a  reliable  leader. 


&  Mfye  COe 
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AIR  CONDITIONING  HEATING  AND  VENTILATING'S 


AND  PRODUCT  INFORMATION  SERVICE 


Below  and  on  the  following  pages  are  given  brief  digests  of  the  advertisements 
appearing  in  this  month's  issue.  Use  this  Digest  to  locate  and  refer  to  the 
advertisements  in  which  you  are  particularly  interested,  then  fill  out  and  mail 
a  prepaid  multipurpose  postcard,  either  of  two  that  appear  on  the  yellow 
page  following,  to  request  further  information  from  manufacturers. 

The  items  appear  in  the  same  order  as  the  advertisements  to  which  they  refer, 
to  facilitate  obtaining  further  information  after  reading  an  advertisement. 

NOTE:  All  advertisements  are  digested  here  except  those  received  too  late  for 
inclusion.  The  Index  of  Advertisers  lists  all  of  the  advertisements  in  this  issue. 


CONDENSING  UNIT 


COMtINATION  GAS.OIL  lURNERS  . . . 

from  Ray  Burner  Co.  lead  in  acceptance 
and  service.  Rotary  types,  forced  draft 
types,  and  power  pressure  types  are 
available.  Catalog  data  are  offered. 
Inside  Front  Cover  Item  200 


THESE  STEAM  TRAPS . 

are  designed  especially  for  heating  sys¬ 
tems.  Armstrong  open  float  and  thermo¬ 
static  steam  traps  are  engineered  for  low 
pressure  intermittent  service  where  large 
amounts  of  air  accumulate  while  steam 
is  off.  Two  bulletins  are  offered. 

Page  1  Item  201 

GALVANIZED  STEEL  SHEETS  . 

from  Wheeling  Steel  Corp.  will  not  flake 
or  peel.  Anything  that  can  be  made  of 
steel  sheets  can  be  made  of  this  product. 
Information  is  available. 

Page  2  Item  202 


SUPER-DRY  REFRIGERANTS  . 

known  as  Genetrons  are  approved,  ac¬ 
cepted  and  preferred  for  the  air  condi¬ 
tioning  and  refrigeration  needs  of 
bowling  alleys  and  banks,  bakeries  and 
beauty  parlors.  Information  b  available. 
Page  5  Item  203 


AXIAL  PLOW  FANS  . 

for  exhaust  of  fumes  and  vapors  are 
available  from  Westinghouse.  Units  are 
ready  for  in-line  mounting  in  duct  or 
stack.  Information  is  available. 

Page  7  Item  204 


NEW  WROUGHT  IRON  . 

has  self-fluxing  action  which  contributes 
to  sound,  durable  welds.  Wrought  iron 
welding  fittings  are  also  available  from 
A.  M.  Byers  Co.  Welding  booklet  is 
offered. 

Page  9  Item  205 


FLUSH  VALVES  . 

from  Coyne  &  Delaney  Co.  will  provide 
a  future  of  faultless  service  for  the  cur¬ 
tain-walled  Chase  Manhattan  Bank 
Building  in  New  York  City.  Informa¬ 
tion  is  available. 

Page  11  Item  206 


STORAGE  WATER  HEATERS . 

built  by  Patterson-Kelley  and  factory- 
lined  with  Pre-Krete  are  fully  guaranteed 
on  workmanship  and  materials.  On-the- 
site  lining  is  also  available  through  net¬ 
work  of  franchised  applicators.  Catalog 
is  offered. 

Page  13  Item  207 


from  Bell  &  Gossett  Co.  is  an  achieve¬ 
ment  in  compact,  quiet  efficiency.  All 
major  parts  are  made  and  guaranteed  by 
this  manufacturer.  Literature  is  available. 
Page  15  Item  208 


from  Johnson  Service  Co.  are  providing 
an  ideal  working  climate  in  the  award 
winning  Lambert-Hudnut  plant  in  Lititz, 
Pa.  Information  is  available. 

Pages  16-17  Item  209 


are  offered  by  McQuay,  Inc.,  in  a  choice 
of  vertical  or  horizontal  air  flow.  Un¬ 
limited  tonnage  is  available  with  multiple 
installations.  Information  is  available. 
Page  18  Item  210 


TWO  PUMPS . 

offering  more  capacity  and  more  per¬ 
formance  are  available  from  Skidmore 
Corp.  They  are  described  in  two  bulletins 
which  are  available  from  the  company. 
Page  19  Item  211 


WITH  GAS  AIR  CONDITIONING . 

from  York  Corp.,  our  boilers  keep  us 
cool  all  summer.  So  states  President 
Mather  of  the  Allen  Manufacturing  Co., 
makers  of  hex-socket  screws.  Informa¬ 
tion  is  available. 

Pages  20-21  Item  212 


92  AIR  HANDLING  UNITS . 

from  Dunham-Bush,  Inc.,  solved  the 
comfort  computation  at  IBM’s  new  engi¬ 
neering  laboratory  at  Kingston,  N.  Y. 
They  cool,  heat,  filter  or  dehumidify  air. 
Information  is  available. 

Page  23  Item  213 


AIR  DIFFUSION  EQUIPMENT . 

from  Waterloo  Register  Co.,  Inc.,  is 
described  in  new,  fully  illustrated,  color 
keyed  58-page  catalog  which  is  available 
from  the  company. 

Page  24  Item  214 


for  every  large-volume  need  are  avail¬ 
able  from  A.  O.  Smith  Corp.  Gas-fired 
units  are  performance  proven.  Com¬ 
pany’s  Architect’s  Manual  is  offered. 
Page  25  Item  215 


AUTOMATIC  REGULATING  VALVES  . . . 

can  have  a  costly  down-time.  Ad,  by 
Spence  Engineering  Co.,  Inc.,  gives  three 
tips  for  low  maintenance  of  these  valves. 
More  information  is  offered  in  a  bulletin 
which  is  available. 

Page  26  Item  216 


AIR  CONDITIONING  EQUIPMENT  .... 

from  The  Govemair  Corp.  is  called 
“Satisfabricated.”  Equipment  can  be 
manufactured  to  fit  almost  any  space 
and  load  requirement.  Information  is 
available. 

Page  27  Item  217 


explains  Seal  of  Certification  program  of 
Air-conditioning  and  Refrigeration  Insti¬ 
tute  for  unitary  air  conditioning  equip¬ 
ment,  your  guarantee  that  the  unit’s 
rated  capacity  is  in  accordance  with  ARI 
Standards.  A  directory  of  manufacturers 
participating  in  the  program  is  included. 
Page  28  Item  218 


MAINTENANCE-FREE  PUMPS  . 

are  offered  by  Buffalo  Pumps  for  boiler 
feed  and  other  high  pressure,  high  tem¬ 
perature  applications  with  clear  water. 
Bulletin  is  offered. 

Page  29  Item  219 


PNEUMATIC  CONTROLS  .  COMMERCIAL  WATER  HEATERS 


AIR  COOLED  CONDENSERS 


ARI  SEAL  BOOKLET 
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CAST  IRON  6AS  ROILERS . 

from  Weil-McLain  Co.  heat  the  Uni¬ 
versity  of  Kentucky’s  handsome  student 
housing  project.  Performance  and 
dependability  characteristics  influenced 
selection.  Descriptive  literature  is  avail¬ 
able. 

Page  30  Item  220 

DUAL  DUCT  SYSTEM  . 

from  Buensod-Stacey  permits  balancing 
a  building  before  it's  built.  Air  mixing 
units  can  be  pre-set  at  the  factory  for 
desired  volume  and  guaranteed  within 
plus  or  minus  S%.  Information  is  avail¬ 
able. 

Page  31  Item  221 

TROUILE.FREE  VALVES  . 

from  Jenkins  Bros,  were  specified  for  one 
of  the  ten  ‘Top  Plants  of  1956”,  the  P. 
I  orillard  plant  at  Greensboro,  N.  C.  In¬ 
formation  is  offered. 

Page  32  Item  222 

TEMPERATURE  CONTROL  . 

from  The  Powers  Regulator  Co.  is  pro¬ 
viding  year-round  air  conditioned  com¬ 
fort  for  prominent  New  York  buildings. 
Control  centers  provide  the  ultimate  in 
indoor  climate  or  process  automation. 
Information  is  available. 

Insert  33-36  Item  223 

ZONE  CONTROL  CAIINETS . 

from  Buffalo  Forge  Co.  simplify  your 
air  conditioning  installations.  Quiet,  high¬ 
ly  efficient  units  provide  varying  degrees 
of  conditioned  air  for  several  zones. 
Bulletin  is  offered. 

Page  37  Item  224 

PERFECT  AIR  DIFFUSION . 

for  electronic  computers  is  provided  by 
.\nemostat  air  diffusers.  High  heat  re¬ 
turn  from  equipment  and  lighting  is 
efficiently  controlled.  Selection  manual  is 
offered. 

Page  38  Item  225 

HEAT  EXCHAN6ERS . 

for  radiation  and  water  heating  are 
offered  by  Bell  &  Gossett  Co.  They 
assure  not  only  high  efficiency  but  also 
highest  quality  construction.  TTiree  cata¬ 
logs  are  offer^. 

Page  39  Item  226 

THERMO  EXPANSION  VALVES . 

from  Alco  Valve  Co.  offer  the  widest 
variety  of  body  styles  and  connections. 
Connections  need  not  be  broken  to 
change  capacity  or  to  clean.  Specifica¬ 
tions  bulletin  is  available. 

Page  40  Item  227 


LOW  VOLTAGE  MOTOR  CONTROL  .... 

line  from  Allis-Chalmers  offers  unsur¬ 
passed  mechanical  and  electrical  life. 
Performance  tests  confirm  quality.  Infor¬ 
mation  is  available. 

Page  41  Item  228 

AIR  CONDITIONING  E9UIPMENT  .... 

selection  should  be  discussed  with  an 
engineer.  American-Standard’s  Industrial 
Division  is  engineer-staffed  from  brass  to 
branches.  Information  is  available. 

Pages  42-43  Item  229 

PRESSURE,  TEMPERATURE  CONTROLS 

for  air  conditioning  and  refrigeration 
applications  are  available  from  Allen- 
Bradley  Co.  They  offer  longer  life,  lower 
differentials  and  attractive  appearance. 
Information  is  available. 

Page  44  Item  230 

COOLING  TOWERS . 

from  Halstead  &  Mitchell  boast  a  twenty- 
year  guarantee.  Specially  treated  wood 
decking  resists  rotting,  fungus  attack,  and 
algae  which  accumulates  and  obstructs 
air  flow  in  most  other  towers.  Informa¬ 
tion  is  available. 

Page  45  Item  231 

COPPER  TURE  . 

permits  easier  remodeling,  according  to 
The  American  Brass  Co.  Anaconda 
copper  tube  and  fittings  for  soil,  waste 
and  vent  lines  cut  installation  time  one- 
third  to  one-half.  Information  is  avail¬ 
able. 

Page  46  Item  232 

CONTROLLED  CLIMATE . 

by  Chrysler  tames  Houston’s  heat  at 
Dresser  Electronics  Center.  Four  Airtemp 
centrifugal  units  do  the  job  and  offer 
other  important  benefits.  Information  is 
offered. 

Page  47  Item  233 

WHILE  RLOWERS  AND  FANS . 

with  up  to  86-inch  wheel  diameters  are 
manufactured  by  Peerless  Electric, 
smaller  units  have  their  place  too.  Cata¬ 
logs  are  offered. 

Page  48  Item  234 


HEATER  LEASE  PLAN . 

is  offered  by  Dravo  Corp.  for  those  who 
need  a  modern,  economical  heating  sys¬ 
tem  to  further  plant  expansion  or 
modernization  plans,  but  need  to  con¬ 
serve  working  capital.  Information  is 
offered. 

Page  49  Item  235 


SHOWER  CONTROL . 

from  Lawler  is  completely  recessed  into 
the  wall.  The  Recesso  thermostatic 
shower  mixing  valve  offers  complete 
safety.  Information  is  available. 

Page  50  Item  236 


PACRAGED  INDUSTRIAL  FANS . 

featuring  flat  radial  blade  wheels  are 
offered  by  The  New  York  Blower  Co.  to 
cope  with  virtually  any  industrial  air  or 
material  handling  problem.  Bulletins  are 
available. 

Page  51  Item  237 


ANY  TYPE  OF  COOLING . 

problems,  industrial  or  commercial,  can 
be  solved  by  Frick  Co.  engineers  who 
will  design,  build  and  install  the  com¬ 
pany’s  systems.  Information  is  available. 

Page  52  Item  238 


ONE-PIECE  PIPE  INSULATION . 

from  Gustin-Bacon  Mfg.  Co.  snaps 
quickly  on  pipe  or  tubing.  Its  thermal 
efficiency  rates  at  the  top  of  all  general 
purpose  pipe  insulations,  and  is  perma¬ 
nent.  Information  is  available. 

Page  53  Item  239 


ZONE  COOLING  PLAN . 

from  York  Corp.  provides  the  perfect 
answer  to  budget-conscious  prospects 
who  want  air  conditioning  but  imagine 
they  can’t  afford  it.  Information  is  avail¬ 
able. 

Page  54  Item  240 


POWER  ROOF  VENTILATOR . 

from  Clarage  Fan  Co.  requires  no  floor 
space,  has  minimum  installation  cost, 
and  unequalled  accessibility.  Bulletin  is 
offered. 

Page  55  Item  241 


COPPER  TURE  . 

from  Chase  Brass  and  Copper  Co.  is 
being  used  in  the  new  Time  and  Life 
Building.  Contractor  is  using  an  efficient 
prefabrication  technique.  Information  is 
available. 

Page  113  Item  242 


AIR  DIFFUSERS . 

with  diffusing  vanes  are  custom  made  by 
Air  Devices,  Inc.  Unlimited  louver  pat¬ 
terns  provide  draftless  air  distribution. 
Catalog  is  offered. 

Page  114  Item  243 
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CENTRAL  STATION . 

air  conditioning  units  from  Drayer- 
Hanson  are  modular  constructed  and 
have  inside  motor  mounting.  Time  sav¬ 
ing  fan  performance  curves  are  offered. 

Page  116  Item  244 


SIX  SOILER-IURNER  UNITS . 

replaced  three  big  boilers  at  the  Masonic 
Temple  in  Dayton,  Ohio.  Advantages  of 
Petro  small  package  firing  are  listed  in 
ad.  Additional  information  is  available. 
Page  117  Item  245 


AIR  CONDITIONING  SYSTEM . 

modernization  at  the  Plaza  Hotel  in 
Houston  called  for  Thermal  multi-zone 
units.  IDetailed  catalog  is  available. 

Page  118  Item  246 


lOILER  WATER  LEVEL  CONTROLS  .... 

are  reported  by  Magnetrol,  Inc.,  to  be 
the  safest  as  well  as  simplest  devices 
available.  Operating  life  is  almost  un¬ 
limited.  Information  is  available. 

Page  126  Item  252 


INDUSTRIAL  HEATERS  . 

from  Lennox  Industries,  Inc.,  operate 
equally  well  with  either  gas  or  oil,  and. 
in  addition,  have  “push  button”  change¬ 
over.  Engineering  data  are  offered. 

Page  127  Item  253 


MAN-COOLING  FANS . 

in  strategic  locations  increase  worker 
efficiency  and  comfort,  according  to  the 
manufacturer,  Aerovent  Fan  Co.,  Inc. 
Bulletin  is  available. 

Page  128  Item  254 


FORTARLE  GAS  ANALYZER . 

from  Thermco  Instrument  Corp.  gives 
accurate  carbon  dioxide  readings  in  20 
seconds.  Saves  fuel  dollars  on  large  and 
small  furnaces.  Information  is  available. 
Page  131  Item  260 


HYDROSTATIC  SHOCK  CONTROL  .... 

produced  by  J.  R.  Smith,  controls  water 
pressure  with  pneumatic  pressure.  Pro¬ 
vides  a  more  effective  and  efficient  way 
to  control  hydrostatic  shock  and  eliminate 
water  hammer  in  any  hot  or  cold  water 
piping  system.  Booklet  is  available. 

Page  132  Item  261 


THIS  PROPELLER  VENTILATOR . 

from  Loren  Cook  Co.  moves  up  to 
18,570  cfm  quietly.  It  costs  less  than 
centrifugal  flow  unit.  Catalog  is  offered. 
Page  133  Item  262 


RESILIENT  MOUNTED  MOTORS . 

from  Wagner  Electric  Corp.  in  sleeve  or 
ball  bearing  models  are  vibration  free 
and  offer  extra  quiet  operation.  Informa¬ 
tion  is  available. 

Page  119  Item  247 


ELECTRONIC  CONTROLS . 

for  smaller  buildings  are  offered  by 
Minneapolis-Honeywell.  Available  for 
multi-zone  air  conditioning,  single-zone 
air  conditioning,  and  the  thermostat  on 
the  wall.  Information  is  offered. 

Insert  bet.  120-124  Item  248 


ELECTRONIC  AIR  CLEANER  . 

from  Minneapolis-Honeywell  offers  flut¬ 
ter-jet  washing.  It  removes  95%  of  all 
airborne  dirt.  Information  is  offered. 
Insert  bet.  120-124  Item  249 


INSULATING  FIRE  SRICK . 

from  Gem  Clay  Forming.  Inc.,  has  been 
perfected  to  withstand  temperatures  up 
to  2600  deg.  F.  Descriptive  booklet  is 
available. 

Page  124  Item  250 


SCOTCH-TYPE  STEEL  BOILERS . 

from  Burnham  Corp.  are  heating  an 
outstanding  new  department  store.  Two 
packaged  units  do  the  job.  Information  is 
available. 

Page  125  Item  251 


HEAVY  DUTY  BOILERS . 

are  listed  in  Bryan  Steam  Corp.'s  line  for 
every  steam  or  water  heating  application 
up  to  1.8  million  Btu  per  hr  output.  In¬ 
formation  is  available. 

Page  129  Item  255 


FIVE  ATOMIC  SUBS  . 

use  Weksler  instruments  to  indicate  and 
record  temperature,  pressure  and  humid¬ 
ity.  Condensed  instrument  bulletin  is 
offered. 

Page  129  Item  256 


SPRING  CLOSES  STEAM  TRAP . 

when  thermostat  is  damaged,  says  manu¬ 
facturer,  Sterling.  Inc.  Trouble  is  located 
immediately  because  radiation  becomes 
cold.  There  is  no  waste  of  steam.  Infor¬ 
mation  is  available. 

Page  130  Item  257 


CEILING  DIFFUSERS . 

with  18  different  deflection  patterns  are 
offered  by  A-J  Mfg.  Co.  Special  air  dis¬ 
tribution  problems  are  solved  quickly 
and  economically.  Catalog  is  available. 
Page  131  Item  258 


PLASTIC  LEAD  SEAL  . 

from  Crane  Packing  Co.  is  the  most  eco¬ 
nomical  all-purpose  sealing  compound 
for  pipe  joints,  studs  and  gaskets.  In¬ 
formation  and  sample  are  a<railable. 
Page  131  Item  259 


NO  FILTER . 

does  all  jobs  or  meets  every  need.  That's 
why  filters  from  Air  Filter  Corp.  are 
engineered  to  the  job  to  offer  more 
effective  dust  collection.  Bulletins  are 
available. 

Page  133  Item  263 


EXTRUDED  ALUMINUM  SHUTTERS - 

from  Elgo  Shutter  &  Mfg.  Co.  are  of 
modem  design,  light  weight,  fully 
weather-stripped,  easier  to  install,  and 
are  rust  and  corrosion  proof.  Complete 
specifications  are  available. 

Page  133  Item  264 


DUCT-SEALING  TAPE . 

from  Arno  Adhesive  Tapes,  Inc.,  pro¬ 
vides  the  fastest,  easiest  way  to  seal  ducts 
and  apply  insulation.  Free  sample,  in¬ 
formation  are  offered. 

Page  133  Item  265 


PAN  ENGINEERING  DATA . 

are  offered  in  booklet  published  by 
Quickdraft  Corp.  which  tfiscus.ses  low 
cost  heating  plant  power-draft  and  indus¬ 
trial  exhausting. 

Page  134  Item  266 


POSITIVE  SEALING  INDICATORS . 

made  by  Allin  Mfg.  Co.  proven  on  thou¬ 
sands  of  production  line  installations  have 
one  piece  extension  gasket  for  positive 
sealing  and  fool-proof  assembly.  Six  sizes. 
Complete  line  catalog  available. 

Page  135  Item  267 
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VINTILATINO  IRICKS  . 

and  blocks  in  cast  aluminum  are  an  ideal 
air  intake  for  unit  air  conditioners.  Ac¬ 
cording  to  Construction  Specialties,  Inc., 
they  are  neat,  sturdy,  economical  and 
efficient.  Catalog  is  offered. 

Page  135  Item  268 


MMOTI  CONTROL  CENTERS . 

from  Barber-Colman  have  been  improved 
by  new  modular  electronic  components. 
Combinations  of  standard  components 
meet  any  temperature  and  humidity  con¬ 
trol  application.  Information  is  available. 
Pages  136-137  Item  269 


COMPORT  CHART  CONDITIONS . 

are  guaranteed  with  Barber-Colman 
automatic  controls  and  air  distribution 
components  working  together  in  a  com¬ 
bination  system.  Literature  is  available. 
Page  137  Item  270 


SCREENLESS  PUMPS  . 

for  sewage  and  drainage  pumping,  with 
a  real  non-clog  impeller,  are  offered  by 
Weil  Pump  Co.  Bulletin  describes  them. 
Page  138  Item  271 


GAS  UNIT  HEATERS . 

from  Reznor  Mfg.  Co.  are  designed  and 
built  for  long  life  and  reliable  service. 
Company  offers  a  booklet  entitled  “Mod¬ 
em  Heating.” 

Page  139  Item  272 


SILENCERS  . 

from  Elof  Hansson,  Inc.,  effectively  re¬ 
duce  airborne  noise  generated  by  fans 
in  air  conditioning,  ventilating  systems 
and  by  power  roof  ventilators.  Literature 
and  silencer  selection  chart  are  offered. 
Page  139  Item  273 


DUCT  INSULATION  ADHESIVE . 

from  Cain  Manufacturing  Co.  is  formu¬ 
lated  especially  for  bonding  to  metal 
ducts.  Though  economical,  it  contains  all 
the  qualities  desired  for  an  immediate, 
strong  and  lasting  bond.  Information  is 
available. 

Page  139  Item  274 


FOR  PUMPING  SEWAGE  . 

and  other  liquids  containing  solids,  and 
for  sump  pump  applications,  Chicago 
Pump  Co.  offers  its  new  submersible, 
non-clog  sewage  and  sump  pump.  Infor¬ 


mation  is  available. 

Page  140  Item  275 


GAS  AND  OIL  RURNERS . 

from  The  Webster  Engineering  Co.  are 
available  large  or  small,  single  or  dual 
fuel,  packaged  or  field  assembled.  Bulle¬ 
tin  is  offered. 

Page  142  Item  276 


FLEXISLE  HOSE . 

from  The  Flexaust  Co.  is  adaptaWe  for 
all  kinds  of  fume  and  dust  control  and 
ventilation  uses.  It  is  durable,  lightweight, 
and  easy  to  install.  Details  are  available. 
Page  142  Item  277 


AIR  CONDITIONING  SYSTEM . 

at  Doctors  Motel,  St.  Petersburg,  Fla., 
has  not  required  a  single  adjustment 
since  December,  1956.  Owners  are  sold 
on  the  Vilter  system.  Bulletin  is  tiered. 
Page  143  Item  278 


EXPANSION  JOINTS . 

from  Yamall-Waring  Co.  may  be  serviced 
in  the  line  under  full  steam  pressure. 
Costly  shutdowns  are  eliminated.  Catalog 
is  available. 

Page  144  Item  279 


ADJUSTAELE  SPROCKET  RIM . 

with  chain  guide  from  Babbitt  Steam 
Specialty  Co.  provides  safe  operation  of 
overhead  valve  wheel,  and  is  easy  to 
install  and  operate.  Catalog  sheet  and 
prices  available. 

Page  144  Item  280 


REFRIGERANT  CONDENSERS  . 

from  Edwards  Engineering  Corp.  cost 
less  and  reduce  maintenance  costs.  Hun¬ 
dreds  of  thousands  have  already  been 
installed.  Technical  literature  is  offered. 
Page  145  Item  281 


CONTINUOUS  RIDGE  VENTILATOR  . . . 

converts  a  roof  ridge  to  a  quick-acting, 
giant  air  valve  economically.  Data  book 
from  The  Burt  Mfg.  Co.  supplies  infor¬ 
mation  on  its  complete  line  of  modern 
roof  ventilators. 

Page  146  Item  282 


ROUND  TYPE  PUNKAH  LOUVERS . 

are  recommended  by  Air  Devices  Inc. 
for  any  difficult  spot  cooling  or  heating 
problem.  They  provide  the  most  effective 


throw  for  their  size  and  pressure.  Catalog 
is  offered. 

Page  148  Item  283 


DRUM  TYPE  PUNKAH  LOUVERS . 

from  Air  Devices  Inc.  combine  design 
and  performance  features  that  make  them 
ideally  suited  for  installation  in  large 
enclosures  where  extremely  long  throws 
are  required.  Catalog  is  offered. 

Page  149  Item  284 


HTW  GENERATORS . 

frcHn  The  International  Boiler  Works  Co. 
are  finding  use  in  industrial  and  com¬ 
mercial  buildings,  hospitals,  schools  and 
universities,  with  savings  in  installation, 
operation  and  maintenance.  Two  bulle¬ 
tins  are  offered. 

Page  150  Item  285 


YEAR-ROUND  CONDITIONERS  . 

from  Tuck-aire  Furnace  Co.  have  filtered 
forced  air  gas  furnaces  in  heating  capac¬ 
ities  from  60,000  to  250,000  Btu.  Cool¬ 
ing  capacities  from  2  to  7  Vi  tons.  Air¬ 
cooled  remote  condensing  units  with 
matching  evaporator  coils.  Information 
available. 

Page  151  Item  286 


ROTARY  ROOF  VENTILATORS . 

from  Western  Engineering  &  Mfg.  Co. 
have  lifetime  guaranteed  bearings.  High, 
constant  exhaust  capacity  is  assured. 
Catalog  is  available. 

Page  152  Item  287 


ACCURATE  TEMPERATURE  READINGS 

are  obtained  in  3  to  5  seconds  with  the 
Alnor  Type  2300  surface  pyrometer. 
Large  mirrored  scale  is  direct  reading. 
Bulletin  is  offered. 

Page  152  Item  288 


ONLY  A  FEW . 

seconds’  time  is  required  to  insert  car¬ 
tridges  in  the  efficient  and  high  capacity 
multiple  cartridge  filter-drier  manufac¬ 
tured  by  Henry  Valve  Co.  Information  is 
offered. 

Inside  Back  Cover  Item  289 


DATA  ON  SAFETY  CONTROLS . 

and  operating  controls  for  jobs  involving 
liquid  level  or  liquid  flow  are  given  in 
new  24-page  engineering  reference  bulle- 
tion  which  is  offered  by  McDonnell  & 
Miller,  Inc. 

Back  Cover  Item  290 
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PLEASE  PkINT  CLEAkLY 


TO  OkDEk  toons  DESCkItED  tELOW 


Two  muHipurposo  INQUIRY  CARDS 
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tho  NEW  LITERATURE,  and  tho  AD. 
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BUSINESS  REPLY  MAIL 
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BOOKS  TO  HELP  YOU  WITH  YOUR  DESIGN  PROBLEMS 


DCSKN  OF  lUI  COHOmomilC  HHEMS 

by  F.  W.  Hutcktiwen 

115  full-pofo  diaits  solve  problems  of  air 
condkionint  system  desifn  involvinc  oool- 
inf  load,  duct  design,  pcychrometrics,  solar 
energy,  comfort  oomutioning,  panel  cool, 
ing,  etc.  For  eadi  chart  tiie  engineering 
and  mathematical  bodcground  pho  design 
example  and  solution  are  given.  33d  Pngsa, 
111  mos,,  ttM. 

■r  Ml  Om  Cuds  or  svMiM.  fan. 

TO  ORDER  CIRCLE  I  ON  CARD  ABOVE 

KStOI  OF  RUTMO  MO  VENTIUTIIIfi 

SmEMS  by  F.  W.  Hutchinson 
96  fuU-iwge  (harts  solve  problems  of  beat¬ 
ing  and  ventilating  involving  load  deterrai- 
ludion,  duct  design,  pond  heating,  solar 
heating  and  oombustKm  analysis.  Com¬ 
panion  book  to  Design  of  Air  Conditiooing 
Systems.  Same  metibods  to  exdain  and 
solve  problems  are  used.  321  ragsa,  96 
~  tH,  $7.M. 

ly  mstl  from  CsMda  or  ovarMi,  fS.SO. 

I  TO  ORDER  CIRCLE  C  ON  CARD  ABOVE 

COMNUTION  OFFEK 

of  above  booba  by  Prof.  F.  W. 
$1231.  ly  nmO  from  Canada 

I  or  ovaeaaoa,  $15.H 

TO  ORDER  CIRCLE  D  ON  CARD  ABOVE 


ITS  EASY  TO  GET 
THE  BOOKS  YOU  NEED 

Just  drdo  tho  appropriato  lottors  on  ono 
of  tho  cards  abo^  and  drop  it  in  tho  moil. 
Wo'll  ship  tho  books  and  bill  you.  Or  you 
can  savo  1 5c  par  book  poctago  if  you  sand 
paymont  with  your  ordor.  Gthor  way,  you 
navo  full  rotum  privilogot  if  not  sah'sfiad. 


HANDBOOK  OF  AIR  CONDmONMI. 

NEATMfi  AND  VENTIUTMG 

Editad  by  Clifford  Strock 

Comirietdy  new  book  containing  thousands  of 
facts,  figures,  data  and  principk^  hundreds  of 
duuts,  tables  and  maps.  Answers  problems 
you  hioe  every  day  in  your  work.  Subjects 
treated  thorou^y  include:  Air  Condhioainp, 
Air  Handling,  Building  Heat  Loss,  Climatic 
Data,  Combuttion,  D^jree-Days,  Dual  Duct 
Design,  Dust  Collection,  Fud  Estimating. 
Hi^  Velocity  Air,  Mathematics,  Motors,  Pip¬ 
ing  and  Plumbing  Psydirometry,  Radiator, 
Heating  Refrigerants,  Service  Hot  Water, 
Solar  DaU,  Ste^  Flow,  Ventilation,  Warm 
Air  Heating,  Terminology  and  a  complete 
cross  index.  1094  Pages,  794*  x  1094',  598 
Charts.  Maps,  nhis..  518  Tables.  $15.00.  By 
mail  order,  Cimada  and  overseas,  $17.00. 

TO  ORDER  CIRCLE  L  ON  CARD  ABOVE 


SOMMER  AIR  CONOmONMO 

by  S.  Kemo,  J.  R.  Carroll  and  H.  D.  laraithar 
Training  text  and  reference  book  on  resi¬ 
dential  air  conditkming  for  all  who  desi^ 
sell,  install  or  operate  ttese  systems.  Dia¬ 
grams  Aaw  mechanisms  and  prfaidples  of 
opendion.  Infonnatian  understandable  to 
beginner.  Tells  how  and  why  things  are 
done  he  way  they  are  and  what  makes 
equipment  operate  the  way  it  does.  56# 
Pi«es.  266  IDh.,  $t  Jt. 

By  mail  tram  Caaada  ar  auimaar,  ft Jl. 

TO  ORDER  CIRCLE  T  ON  CARD  ABOVE 

WINTER  AIR  CONDITIONING 

by  S.  Komo,  J.  R.  Carroll  and  H.  D.  BaraHhar 
Eioes  for  heating  what  Summer  Air  Con¬ 
ditioning  does  for  cooling.  $8.00.  SET 
OF  BOTH.  $15.H. 

•y  mall,  Canada  ar  wmnrM,  |VJI. 

TO  ORDER  CIRCLE  U  ON  CARD  ABOVE 

COMBINATION  OFFER 

Boh  of  ha  above  Air  Condltlnntin  hooka, 
SlSJHk  By  mafl  fkom  Canada  or  ovsrssas, 
$18.00 

TO  ORDER  CIRCLE  V  ON  CARD  ABOVE 
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TO  ORDER  ROOKS  DKCRIRED  RELOW 


USE  CONVENIENT  CARD  ABOVE  TO  ORDER  THESE  BOOKS 


INI  TENPERATIIE  WATEI  SYSTEMS 

by  OwM  S.  Usbsrg 

A  complete  and  ooBCue  comodtioa  of  the 
principles,  dedgn,  tnstsllafwn  and  impli- 
catioo  of  temperature  water.  Written 
by  the  designer  of  numy  of  tihe  world’s 
largest  systems.  For  eogmeers,  operators, 
and  owners.  224  Pafsi^  199  ObU'  tAJR. 

Rf  mU  hmm  Cmmia  m  saswisi,  f7.7l. 

TO  ORDER  CIRCLE  M  ON  CARD  ABOVE 


METIODSOFIORRNnK  byj.E.Yoric 

The  most  detailed  Hiformstion  available 
on  standards  and  qiedal  joints  for  an  types 
of  metallic,  dttas,  tile,  vkmtic  and  concrete 
pipe.  Data  on  joints  dedymd  to  take  up 
movement  due  to  expannoo  and  contrac¬ 
tion.  2M  Pl^sa,  249  VRm^  $4JD. 

Af  tmm  CsssSi  sf  srsruai,  I4.7S. 

TO  ORDER  CIRCLE  O  ON  CARD  ABOVE 


Enuin  looos  b,j.M.D.ii.v.ii. 

Practical  hood  design;  latest  principles  of 
air  bmlltiifc  contaminant  dilution  and 
tranqxxt  vdodties;  design  of  hoods  for 
control  of  dust,  mist,  fumes,  v^kxs,  gases. 
Simple  formulas  and  diagrams  Aam  exact 
procedures.  IM  Pagss,  l27  IBbs.,  94J9. 

ir  asR  frmi  CsesSs  er  oosisss^  UN. 

TO  ORDER  CIRCLE  N  ON  CARD  ABOVE 


DESNN  OF  PUMIMfi  AMI  DIAINAIE 
SYSTEMS  by  L  MandeniMnn 
Detail^  Qlustrated  guide  covering  modem 

[dumbing  practice  a^  design.  Basic  prob- 
ems  as  well  as  modem  specialized  topics 
are  discussed.  32t  Pi«ss,  201  Dus.,  $7J0. 

Af  "Mil  froM  Cissds  sr  asm  si.  N.4I. 

TO  ORDER  CIRCLE  P  ON  CARD  ABOVE 

FLED  FLOW  M  PIPES  byC.H.MeCu;s 

How  to  solve  problems  invotying  the  flow 
of  Ikiuids  and  gases  tlurough  pipes.  How  to 
handle  viscosity,  friction,  heat,  and  other 
factors  expres^  in  various  dimensioosl 
systems,  woited-out  problems  show  ap¬ 
plications  of  prindplm.  124  Pagas,  II 
fni^  $4.00. 

Af  asR  fraa  CasSi  mt  e»tnsa,  |4.N. 

TO  ORDER  CIRCLE  J  ON  CARD  ABOVE 

PLANT  AND  PIOCESS  VENTILATION 

by  W.  C.  L  Hsfflson 

Design  factors  and  data  that  can  be  applied 
to  any  situation.  Principles  are  dear,  logi¬ 
cal.  Shows  how  to  estimate  exhaust  char¬ 
acteristics  of  any  cold,  muhi-directional 
process;  and  obtain  exhaust  requirements 
for  sttdi  a  situation.  44S  Panss,  172  Dins., 
$9.00. 

Ar  smN  frea  Csssds  sr  srsrssa,  flS.li. 

TO  ORDER  CIRCLE  Q  ON  CARD  ABOVE 


INDinilAL  NEAT  TIANSFEI 

by  F.  W.  Hutchinson 

Provides  123  time-saving  working  grapfo 
for  the  direct  solution  ol  most  conmxmly 
encountered  proUems.  Graphs  are  equal  in 
accuracy  to  the  equations  from  whidt 
they  are  derived  and  h^  diminate  errors 
in  calculation.  334  Pages,  134  Charts  and 
Ulus..  $7.00. 

Ar  asll  fraa  CsssUs  or  parts  a,  |Mt. 

TO  ORDER  CIRCLE  N  ON  CARD  ABOVE 


SNOW  MaTMG  by  T.  Nspisr  Adism 
Correct,  tested  stq;»  in  fanning,  designing, 
building  and  opentting  snow  mdting  sys¬ 
tems.  Time  saving  charts,  tables  and 
gra^  give  data  and  simplify  every  step. 
224  Pages,  109  Dins.,  $4JiO. 

Af  smII  from  Cpnpdi  or  oupcpppi.  fl.M. 

TO  ORDER  CIRCLE  $  ON  CARD  ABOVE 


FLOW  AND  FAN  byC.H.Bsrry 

Covers  the  flow  of  gas  through  duc^  and 
fan  performance  and  control;  moving  air 
throu^  ducts,  fan  sdectkm  and  oont^ 
duct  arrangement,  system  characteristics, 
flow  analysis.  Basic  data  and  methods  used 
to  calculate  system  resistance.  Practical  in¬ 
formation  for  sdecting  a  fan  for  any  duty. 
232  P^sa,  $4  DhM.,  M.M. 

Ar  moil  from  Cmiods  sr  ovsnsaa,  H-IR. 

TO  ORDER  CIRCLE  I  ON  CARD  ABOVE 


Low  Pressure  Drop...No  By-Pass  Required 

875-CMS  DRI-COR"  Filter-Drier  Cartridges  for  these  new  driers  are  self-sealing  and 
self-positioning.  It  requires  only  a  few  seconds  to  insert  the  cartridges  into  the  drier 
shell,  resulting  in  a  minimum  of  exposure  to  the  atmosphere  and  loss  of  cartridge  dry¬ 
ing  capacity.  Thus,  the  cartridges  are  clean,  dry  and  complete— due  to  efficient  design 
and  split  second  handling. 

The  refrigerant  flows  uniformly  over  the  total  cartridge  surface,  through  the  desic¬ 
cant  bed  and  each  filter  core.  This  results  in  maximum  moisture  and  acid  removal  with 
high  flow  capacity  and  low  pressure  drop. 

These  brass  driers  contain  from  two  to  five  cartridges  and  are  available  with  con¬ 
nection  sizes  ranging  from  I'/s"  to  214"  O.D.  Solder. 


CAT.  No.  875-CMS  DRI-COR)s 
FILTER-DRIER  CARTRIDGE  WITH 

1.  OUTER  PERFORATED  BRASS  SHELL. 

2.  BED  OF  granular  MOLECULAR  SIEVES. 

3.  ceramic  fired  desiccant 

FILTER  CORE 

4.  INNER  DUTCH  WEAVE  MONEL  SHELL. 

5.  PROGRESSIVE  FILTRATION. 

6.  ONE  SIZE  CARTRIDGE  FOR  ALL  TYPE  75 
DRIER  SHELLS. 


HENRY  VALVE  CO. 

MELROSE  PARK,  ILLINOIS  (Chicago  Suburb) 

Cable;  Hevalco,  Melrose  Park,  Illinois 

VALVES,  DRIERS,  STRAINERS  AND  ACCESSORIES  FOR 
REFRIGERATION,  AIR  CONDITIONING  AND  INDUSTRIAL  APPLICATIONS 


iNCmYf 


NEW  VATA 


M  on  operating  and  safety 
W  controls  for  jobs  involving 
f  liquid  level  or  liquid  flow 


one  can  suggest  dozens  of  other  specific  applications. 

These  are  the  standard  time-tested  McDonnell 
products  that  heating  men  know  so  well,  starring 
here  in  roles  that  may  not  be  so  familiar  to  you.  To 
bring  yourself  up-to-date  —  to  learn  a  lot  of  answers 
to  a  lot  of  frequently-encountered  liquid  level  and 
flow  control  problems  —  get  your  free  copy  of  this 
new  Bulletin  ERS-A. 


This  new  book  shows  how  McDonnell  float-operated 
switches  and  valves,  and  flow  switches,  can  be  used 
to  provide  dependable,  economical  control  for  a  wide 
variety  of  applications. 

On  hydro-pneumatic  tanks,  for  example,  or  water 
chillers;  with  stand-by  pumps  and  surge  tanks;  in 
water  supply  and  proportioning  systems.  All  in  all 
there  are  21  case  studies  in  this  book  .  .  .  and  each 


MCDONNELL  &  MILLER,  Inc. 

3500  N.  Spaulding  Av«.,  Chicago  18,  III. 


Send  me  a  copy  of  your  new  Bulletin  ERS-A: 
'Special  Applications  of  McDonnell  Products' 


COMPANY 


ADDRESS. 


CITY,  ZONE,  STATE. 


Mail  to:  McDonnell  &  Miller,  Inc.,  3500  N.  Spaulding  Ave.,  Chicago  18,  III. 


